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Automobile Manufacturers Have Done Much To Further 


the Use of Conveyors in Industry 


materials from place to place have 
been adopted widely in industry to 
ease the burdens of mankind. The 
worm conveyor or Archimedean screw 
undoubtedly is the most ancient form 
of this mechanical device. The next ap- 
plication of conveyors was in handling 
coal and later such bulk materials as 
coke, cement, sand, grain and ashes. 
Industrial leaders have been quick to 
recognize the value of conveying 
equipment in speeding production and 
in cutting the cost of labor. Today 
products ranging from bread to auto- 
mobiles are carried on conveyors at 
various stages in the manufacturing 
process. The various types of mate- 
rial handling equipment include the 
worm, push plate, push trough, band 
or belt, steel plate or apron, vibrating 
or reciprocating trough, gravity, etc. 
Practically all conveyorts are ruggedly 
designed and include many cast parts. 


Find Where Casting May Be Sold. 


THE FouNpDRY—May 1, 1927 


REGULAR DEPARTMENTS 


How and Why in Brass Personal 370 

Foundin By Charles 4 

Vickers ‘ ai 3590 Foundry Association Direc- 

. . tory . 371 

Milestones in Foundry 

Progress 367 Foundry Equipment Market 373 
The Shakeout 368 ~What the Foundries Are 
Trade Trends in Tabloid 369 Doing 374 


-—f— 


PUBLISHED BY THE PENTON PUBLISHING CO CLEVELAND, OU 
BRANCH OFFICES 


BOSTON .... sssquenenenqnqoeeuaemmnensessan 1037 Old South Bidg 
CHICAGO ...... EE RIES SENS Ae Re , 1147 People’s Gas Bidg. 
CINCINNATI . — cctnmentenenmneiesaien 209 Edwards Bldg. 
7 fa = euse — sesevvennevenms 2203-2206 No. 220 Broadway 
PITTSBURGH selena scistpiatatenimnonmvitis " 2148-49 Oliver Bldg 
MN 24 California Street 
WASHINGTON, D. C...... etintinstiiananaiants “ ‘a 1653 Pennsylvania Avenue 


FOREIGN OFFICES 


BIRMINGHAM, ENGLAND  oocccccccceceee Prince’s Chambers 
LONDON, ENGLAND pinaiataibed 2-3 Caxton House Westminster, S.W.1 
PARIS, FRANCE abated a nanan iatate : No. 9 Rue de Londres 


BERLIN, GERMANY Friedrichstrasse 218, S.W. 48 


Cable address, IROTRAPEN London 


SUBSCRIPTION 
United States and Mexico...... en sal $3.00 a year 
Canada ice aelaealiteiaieiadlil — s--$4.00 a year 
Great Britain and other Foreign Countries .£1:0:0 @ year 


Single copies . srcccescocscoseese 25 cents 


Copies published three months or more previous to date 
of current issue, 50 cents each 


Member, Audit Bureau of Circulations, Associated Business Papers, Inc., 
National Publishers Association 


Entered at the Post-office at Cleveland as Second Class Matter 


Copyright 1927 by the Penton Publishing Co 








Form Product 


CONTINUOUS FOUNDRY 


remarked once in a moment of inspiration 

is a good servant but a hard, implacable, and 
ruthless master. Any person curious enough to 
trace the development of the human race will find 
that the ascending scale of civilization parallels 
closely the progress made in controlling this im- 
portant element in finding new ways to utilize 
its services and to escape to a certain extent from 
its domination. Even yet, despite all human pre- 
caution, the giant breaks his bonds occasionally 
and licks up a sacrifice. 


FE IRE, as some old dead and gone philosopher 


He is neither proud nor particular and is as 
ready to accept an animate as an inanimate victim. 
A little child playing near an exposed grate is 
grabbed as greedily as a city block or 100 square 
miles of standing timber. 

In the last analysis the progress of the human 
race has been based on a desire for greater com- 
fort and greater convenience. Man wants to be 
warm and he wants to be well fed. Both of these 
conditions involve the use of fire. Where climatic 
conditions render application of fire unnecessary, 
either for the purpose of securing warmth or in 
the preparation of food, primitive inhabitants of 
the earth have not progressed beyond the stage 
they occupied in the period immediately following 
the repopulation of the earth after the deluge. 

Although specimens of iron are extant to show 
that the ancients to a limited extent understood 
the art of extracting iron from its ore, many a 
long century elapsed before this universal metal 
became adopted for the manufacture of household 
appliances for heating and cooking. 

Imposing castles of the Middle Ages testify to 
the engineering and architectural skill of the art- 
izans of those days, but without doubt the chefs 
had their troubles in cooking the food in the prim- 
itive fire places. In winter the lordly owners and 
their guests swore many a knightly oath while 
their 


with frost- 


numbed fingers before creeping into bed in the re- 


unfastening- iron overcoats 
refrigerators that served for sleeping chambers in 
those facetiously termed good old days. 

Stove making as a manufacturing enterprise in 
America is not yet 100 vears old. During that time 
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RADIATORS 






of New 





Fig. 1—Although 
only one cupola is 
used at a time, the 
spouts of both cupo- 
las are arranged to 
deliver metal to a 
central mixing and 
reservoir ladle 


marvelous progress has been made in every feature 
from the original design to the methods for mar- 
keting finished product. The plain rectangular box 
gave place to one in which the boundaries were 
curved. In time these lines became extremely 
flourishing and ornamental and then with the ad- 
vent of thin steel sheets the general shape once 
more became simple, plain and beautiful in the 
sense that simplicity and harmony of outline con- 
stitute true beauty. 


Banish the Old Base Burner 


For several decades the base burner held a 
prominent place in every home that made any 
pretense of keeping up with the times. To a 


limited extent it may be said it occupied a position 
somewhat corresponding to that enjoyed by the 
automobile of today. It was bought on the in 
stallment plan and ostentation was the principal 
factor which influenced the choice of a model. 

from a plain little’ cylindrical 
chamber designed for the economic consumption 
of anthracite coal, automatically fed from an up- 
per chamber, designers, artists and hand carvers 


Advancing 


gradually arrived at a point where the product 


carried more ornamental features than a circus 
wagon dressed for parade. 
In recent years the base burner has_ been 


fading gradually out of the picture owing to the 
introduction of central heating units served by 
furnaces that circulate hot air, hot water or steam. 
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Since these furnaces almost invariably are con- 
cealed modestly in the basement, no attempt, has 
been made to festoon them with garlands of cast- 
iron flowers or with involved and intricate ge- 
ometrical figures cast from the same enduring 
metal. Designers have centered all their efforts 
on developing a medium that will radiate the max- 
imum amount of heat from the consumption of a 
minimum supply of fuel. 

However, the radiators are exposed to view and 
the same urge for a combination of beauty and 
utility that was responsible for the glory of the 
base burner, now insists upon attractive features 
in radiators. Recognized standards of beauty have 
changed but the radiator manufacturer in common 
with the manufacturer of any other commodities 
constantly is faced with the problem not only 
of satisfactorily meeting current demand, but 
of anticipating inevitable changes in the future. 


Had Long Experience 


One of the latest enter this 
highly specialized field of radiator 
is the Landon Radiator Co., with a plant’ in 
North Tonawanda, N. Y., a town which adjoins 
Buffalo on the north. An office also is maintained 
in the Marine Trust building, Buffalo. 

Although the new the man at the 
head of it is not a beginner. Archer A. Landon, 


president of this new organization, has had a wide 


companies to 
manufacture 


venture is 


His experience covers 


experience in the industry. 
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Pat Dwyer 


Fig. 2—New 
radiator 
many 
molding 
making 


type 
presents 
interesting 
and core- 
features 


















every phase and was gained in a period of 28 


with a firm which is 


manufacturer of 


years service the largest 
this commodity. In this 
pany he rose from the position of a machinist to 
that of assistant to the president. 

He invented the 
pieces of equipment 


developed many of the methods by 


com- 


many of machines and other 


special and originated or 
which produc- 
tion constantly was increased and production cost 
down. The 


varied and extensive experience _ is 


just as consistently cut result of his 
reflected in 
the plant recently placed in operation. 

After a the the 
former Pierce-Brown foundry, idle for some time 
work immediately 


extend it and equip it. 


proper survey of situation, 


was acquired and pushed to 


The coreroom at the west end of the building 
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is separated from the foundry by a 
brick partition wall. A 
at the other end of the foundry shuts 
off the cleaning, finishing and testing 
room. An additional department to 
the of the fitting is used 


for a storage and shipping room. The 


similar wall 


east room 


floor in this department is_ several 
feet higher than the floor in other 
departments. In fact it is on a level 


with the floor of box cars on the spur 
track which along 
of the building and thus 
loading the product through any one 


extends one side 


facilitates 


or more of the several doorways pro- 
vided for the purpose. 

The stock yard extends along the 
entire south side of the building and 


the 
arranged 


Whiting Corp., 
together 
that the 


one 


made by 


Ill., 


shown 


and close 


Fig. l so 


in 


spouts discharge into 


ladle. 


eter 


Each cupola 


mately 60 tons a day. Under present 


arrangement the cupolas are used al- 


of 
in 


One is 
the 
necessary 


ternately. in course 


while 


prep- 
aration second is 
but if 
may 

following 
pansion 

their 
into 


one 
prepared at 
day’s heat. 
in production 


or 
for 


if ex- 


be night 
Thus, 
should 


may 


war- 


rant use, both cupolas 


service every day. 


the 


pressed 
A prop 
spout at a point 


supports center 


Harvey, 
as 
two 
mixing 
is lined to a diam- 
of 52 inches and melts approxi- 


blast, 
both cupolas 
the 


be 


of the 
immediately back of 





and 
wall 


the molding 
from the south 
Molds made 
traveling units 


separates 
stations 
building. 
dependent 
the 
mold 
around the south 
The 
stantly. It is 
cylinder. laid 
ranged to pull 
definite distance. 
between / 
which 
when the 
pull around, each stool is moved into 


pouring 
of the 
iIn- 


are on 8 


laid out ir 
Each 


passing 


shown in Fig. 6. 
while it is 
of 
does not 
controlled 
horizontally 
the table around a 
This distance is the 
the centers of the 
support the molds. Thus, 
conveyor is given a 


manner 
is 


poured 


end its conveyor. 


conveyor move con- 


Dy an alr 


and = ar- 


space 
stools 


entire 


the position just vacated by the stool 


immediately ahead. One end of the 





Fig. 3—Each mold in turn 


core make rs 


passes 


he nehe s 


is served by a spur track from the 
main line of the New York Cen- 
tral railroad. The yard is spanned 
by a traveling crane which unloads 
the various raw materials and piles 
them in convenient position for re 
handling. Molding and core sands are 
unloaded by a grab bucket while pig 
iron and scrap are handled by a 
magnet The same magnet is em 
ployed to lift the iron comprising the 
charge and place it on an extension 
to the charging floor which for that 
purpose projects outside the wall of 


the building. \ wide conveyor belt 
is employed to lift the coke from a 
pile in the yard and deposit it on the 
extension to the charging floor. 


Metal is melted ! two cupolas 


30 


under a 
vith a sand supply tank in the center. 


device which presses an iron plate 


core and supports ut wntil it is dried 
Where the two halves are held to 
gether with hinges on one side and 
a catch on the other side. A de- 
pression is provided in the center of 
the spout with a vertical brick dia 
phragm which causes the metal to 
flow down and then up on its way 
to the ladle. The slag floating on the 
top is stopped by the diaphragm and 
diverted so that it flows over the side 
of the spout. The spout is hinged in 
the center to facilitate the prepara 
tion of this skimming chamber each 
time the spout is made ready for the 
day’s heat. 

From the mixing ladle the iron is 
distributed in ladles suspended from 
a monorail which extends parallel to 
the wall and over the gangway that 


One-half 


down on the cope. Fig. 4—A pair of 
the corebor vemains under the 

conveyor impinges on the gangway 
extending east and west in front of 
the cupolas The other end extends 
to a point on the opposite side of the 
building within easy reach of a steel 
plate conveyor which carries sand and 
castings to the west end of the build 


ing where they are separated. The cast 


ings are sent through a continuous 
tumbling barrel made by the W. W 
Sly Co., Cleveland and the sand is 
prepared again for use in a device 
manufactured by the Link-Belt Co. 
Chicago. From the mixer it is sent 
out on a long conveyor belt whicl 
feeds the various hoppers suspended 

over the molding stations 
Cores for the radiators are made 
at six double combinatior hoppe1 
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benches similar to that shown in Fig. 
4. The top of the hopper is open for 
the of 
an opening close to the bottom on each 


reception prepared sand and 
side permits the coremaker to scrape 
to fill 


Fine, sharp sand bonded 


sand forth with his hands and 


his coreboxes. 


with oil is mixed in a revolving pad- 
dle type machine made by the Bly- 
stone Mfg. Co., Cambridge Springs, 
Pa. It is taken by wheelbarrow on an 


elevated gallery and distributed to the 
various hoppers. 

These cores apparently are delicate 
and fragile and yet they 
without wires or any form of reinforce- 


are made 


Fig. 5 


leading to the sand miring station. 


ment. They are not made in halves and 
pasted, but the halves are joined while 


in a green state and the entire core 
is dried as a unit. The corebox is in 
two parts and for convenience of ex- 
planation may be referred to as the 
cope and the drag. They are exact 
duplicates of each other with the 


single exception that the cope is pro- 


vided with a guide pin at each end 
while the drag carries a pin hole at 
each of the corresponding points. The 


cope is removed from each core before 
the core is placed in the rack, there- 
The drag 
core until 
of the 


dri r 


one 158 required. 
the 


fore only 


is not removed from 


the dried core is taken out 


employed 
the 


as a 
while 


oven. It is 


support for core in 
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or 
the 


green state, therefore 


approximately 


200 drags are required for each cope 
so that the coremaker may not be 
delayed. A rack of cores will dry 
in from 2 to 3 hours and a coremaker 
will make from 400 to 500 cores per 
day, depending on the size. 
Vent the Cores 
Sand is not rammed in the core 
boxes in the usual manner. The two 
half coreboxes face up are placed side 
by side on the _ skeleton bench as 


shown in Fig. 4. The operator reaches 
into the sand supply and with a single 
movement brings forth sufficient sand 





—~As each flask comes around the turn it is lifted by two men and the contents. are dumped into a conveyor 


The empty 
and returned to the molding station 


to fill both corebox halves. He spreads 
the and little 
with his hands and then passes a flat 
plate with a handle the sand 
from end to end of each corebox. The 
the of 


sand presses it down a 


over 


plate serves double purpose 


pressing the sand into place and of 


removing all the surplus sand above 
the edge of the box When not in 
use it reposes on an iron angle shelf 
attached to the end of the bench 
where it constantly is kept hot by 


electric heater. 
A special device is employed to vent 
It is an iron plate equipped 


an 


the core. 
on one side with a pair of handles and 
on the other, or face side, with a set 
of to form 


suitable vent 


raised members designed 


indentations or pas- 








flask is placed on the permanent bottom plate 


sages when the plate is pressed down 


on the joint face of the cope half of 
the core. The vent plate, like the 
drag half of the corebox is provided 
with a pin hole guide at each end 
This plate may be seen resting on 
suitable brackets on the side of the 
sand bin and within easy reach of 
the operator in the illustration Fig. 4 

After the core is vented and the 
plate returned to place, the two 
halves of the corebox are turned up 
on edge, face to face and brought to 
gether with the guide pins at each 
end. Where this type of corebox is 
employed the act is known as _ book 


ing, from’ the resemblance of closing 
a book. The assembled corebox then 
is laid back on the bench with the 
drag part of the corebox underneath. 
The cope half is removed and the 
drag part with the entire core’ in 
place is placed on a rack provided for 
the purpose. After the rack is filled 
it is taken away on a lift truck to 
one of the ovens and an empty rack 
is dropped in its place close to the 
core bench. 

A smooth cement floor facilitates 
the movement of trucks bearing the 
green cores to the ovens and later 
when the dried cores ars removed 
from the ovens and placed on the 
floor to cool for a short time, before 
the cores are removed from the racks 
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Fig. 6—General layout of foundry floor is shown in this sketch which is not drawn to scale. The dotted lines show the 
position of the main sand belt which supplies the molding machines 


and also from the drier shells. The when the foundry was in operation, Fig. 5 which takes all the sand and 


cores are taken into the foundry and still are in existence, but they no castings away from the eight mold 


stacked close to the molding stations. longer are used. ing and pouring stations. Two men 
The drier shells are returned to the Handling the Sand stationed at one end of each molding 
coremaking stations and_— stacked Special sand handling equipment unit lift the molds in turn as they 
close for the benefit of the core- designed and installed by the Link- come around the bend and dump the 
makers. The cores are dried in a_ Belt Co., Chicago, presents many in- contents into the conveyor. The 


includes one empty flask is placed back on the 


battery of four, oil-fired ovens made teresting features. It 
or four more 


by the Foundry Equipment Co., Cleve- main conveyor just above the floor stand and after three 
land. The old ovens formerly in use level and shown in the lower part of (Concluded on Page 366) 


aw £ @ 


ae 


= 
e - 
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Fig. 7—One of the ramming machines is shown resting on a half mold to the left, while the second machine is show 


suspended above the half mold to the right. The plungers on the machine are attached at the upper end to 
a crank shaft which imparts a progressively irregular action to the ramming feet 
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Experts Discuss Permanent Molds 


Part I—Advantages of Oil Cooled Molds Are Described——Part II—Uses 
Brick To Obtain Durability—Part III—Cures Porosity in Castings 


HE permanent mold _ process 

j where the temperature condition 
of the molds during operations 

is stabilized within close limits at 
a predetermined range by the regu- 
lated circulation of oil through the 


mold sections will be described. 
This regulation § serves, first, to 
materially prolong the _ serviceable 


life of the mold structure by mini- 


mizing internal stresses induced by 
fluctuating temperatures, and_ sec- 


ond, maintains an effective control 
over the cooling velocity of the form- 
ing castings and thereby making pos- 
sible uniform results as to casting 
structural characteristics. Especial 
reference is made to the possibility of 
materially shortening the annealing 
operation on malleable cast iron pro- 
duced in permanent molds operating 
under the process, because of the ef- 
fective control over primary graphit- 
ization made possible by the regula- 
tion of the cooling velocity of the 
forming castings. 

The permanent molds, operating 
under the process, are now made of 
ferrous alloys especially suited to the 
conditions encountered. Each mold 
unit consists of the necessary number 
of sections required for that partic- 
ular parting, venting and construc- 
tional design. The mold cavity walls 
are made as thin as possible, %-inch 
or less, and yet have the strength to 
withstand the imposed mechanical 
stresses, 


Mold Units 


A fluid jacket, through which the 
heat absorbing medium circulates, en- 
closes the back of each of the mold 
sections. Fins and baffles are ar- 
ranged, and cavity wall thickness is 
varied, at proper points on the back 
side of the cavity walls, to vary the 
mold surface area in contact with the 
circulating fluid and also to create a 
turbulency in its flow through the 
fluid jacket. This is for the pur- 
pose of promoting or retarding the 
abstraction of heat from different 
portions of the forming casting, as 
well as for the purpose of maintain- 
ing a proper temperature control over 
the mold structure. 

The cost of a set of mold sections 
comprising a mold unit, should not 
greatly exceed, if at all, that required 
in constructing a metal pattern for 
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Part I—By H. A. Schwartz 


Y THE adoption of a liquid cool- 

ing medium the working tempera- 
ture of the jacketed molds may be 
controlled within close limits to se- 
cure maximum results with the cast- 
ings either gray iron or malleable. 
This fact was stressed in a paper 
presented at the Detroit convention 
of the American Foundrymen’s as- 
sociation, Sept. 27 to Oct. 1. 

H. A. Schwartz, author of the ar- 
ticle, was born in Montreal, Feb. 10, 
1896 during a tem- 
porary residence of 


his parents in that 
Canadian city. 
Three years later 


the family returned 
to Cleveland and 
has maintained a 
home there since. 
After leaving school 
Mr.. Schwartz 
served an appren- 
ticeship in a ma- 
chine shop and later 
became designer 
and draftsman with 
the Foote-Burt Co., Cleveland. From 
1917 to 1920 he was assistant chief 
engineer with the Defiance Machine 
Works, Defiance, O., and chief engineer 
from that date until he _ resigned 
several years ago to devote all his 
time to the perfection of his perma- 
nent mold process. He is an associate- 
member of the American Society of 
Mechanical Engineers and also a mem- 
ber of the Society of Automotive En- 
gineers. 





H. A. Schwartz 


Preliminary work on his permanent 
mold method of casting metals was 
carried on through the interest dis- 
played by C. H. Kettenring, formerly 
president of the Defiance Machine 
Works, and D. J. Ryan, president of 
the Allyne-Ryan Foundry Co., Cleve- 
land, who collaborated with the in- 
ventor in ironing out the details of 
construction and application. 


casting a similar casting in sand 
molds, Mold units are designed so 
that their overall dimensions fall into 
a few standardized sizes. 

Those mold units are attached in 
a simple manner to standardized op- 
erating mechanisms. One or more of 


the may be attached t 
mechanism, depending 
upon the style of casting being 
formed. The operating mechanism 
is of simple but rugged design, and, 
as a rule, costs much less than a 
sand molding machine. 

Each mold unit, attached to its 
operating mechanism, is an indepen- 
dent operating unit within itself. As 
one such unit does not require the 
constant attendance of the operator, 
a number of such mold units, about 
six as a rule, are arranged in one 
battery and operated progressively by 
a crew of two men; including the 
pourer. Each mold unit in an oper- 
ating battery may be arranged to 
cast differently if the production meth- 
ods so require. A number of operat- 
ing batteries are usually arranged in 
one installation. 


mold units 
one operating 


Cooling Medium Circulating System 


One circulating system cares for 
the circulation of the heat absorbing 


medium through the mold sections 
making up the entire installation. 
This circulating system consists of 


a main inlet and outlet pipe for each 
mold battery, a pump mechanism for 
forcing fluid through the _ system, 
a cooling means to cool the hot oil 
leaving the mold sections, and a stor- 


age tank for storing the cooled oi! 
ready for use again. Gages, ther- 
mometers, etc., control the proper 
regulation of temperature and flow 


of the circulating fluid. 


and attached 
outlet pipes, 


Each mold is valved 
to the main inlet and 
serving that particular battery, by 
two union connections. Shutting off 
of the valves and disconnecting the 
two union connections, permits the 
servicing or replacement of any mold 
unit without interruption to casting 
operations on the remaining mold 
units. The flow of oil through the 
mold sections is controlled by a ther- 
mostatic device sensitive to the mold 
temperature, 

As the mold temperature tends to 
rise immediately following the intro- 
duction of molten material, the oil 
flow is increased to a maximum. After 
the ejection of the formed casting, if 
the time interval preceding the next 
pouring operation is long enough to 
allow the mold temperature to fall, 
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FIG. 1—~EXAMPLE OF PERMANENT MOLD EQUIPMENT FOR CASTING FOUR DIFFER- 
ENTIAL MOUNTING CASTINGS AT EACH POURING 

the fluid is reduced and shut off en- cast iron structure begins after the 

tirely if the mold temperature falls solidification stage is passed. 


below a predetermined point. 

As is now well known, the cooling 
rate of molten cast iron, as it passes 
through the solidification stage and 
critical point, largely determines, and, 
in fact, controls, the character of the 
resulting casting structure. It has 
proved that, with a given cast 
only a_ relatively 

the temperature 
difference between the and 
iron will alter 
cooling sufficiently to result in a 
marked difference in the 
graphitization; giving a soft gray iron 
structure in one case and a mottled or 
white iron structure in the other. 

In a specific test, it was found that 
a difference of only 150 to 200 de- 
grees Fahr. in the pouring tempera- 
ture of the molten cast iron would 
cause a mottled or white iron struc- 
ture from the higher pouring temper- 
ature and a gray iron structure from 
the lower. This test was made with 
sand molds, but, excepting as to de- 
gree, it is of equal application to the 


been 
composition, 
variation in 


iron 
small 
mold 
molten the rate of 


degree of 


permanent mold. 
Soft Gray Iron Castings 

Under the process described here 
soft gray iron casting structures are 
produced as follows: As the metallic 
permanent mold is a much _ better 
heat conductor than the sand mold, 
east iron formed in the permanent 


mold is cooled through the solidifica- 


tion stage at a much more rapid rate 


than in the sand mold. As a result 
of this quick cooling, the casting 
structure has a fine grain with the 


several elements in a finely distributed 


state; forming a very strong. non- 
porous casting. Graphitization in a 
140 


The pouring temperature is as low 
as is practical under the casting 
ditions, to help retard the rate of cool- 
ing of the forming casting. The per- 
manent mold temperature is_ estab- 
lished at a suitable range, depending 
upon the casting further 
slow up the rate of cooling. 
the castings are 
the permanent mold as 
possible after solidification 
takes place. This permits the further 
cooling of the newly formed 
down through the critical temperature, 
at a enough rate to allow the 
necessary degree of graphitization. 
The ejected castings are permitted to 


con- 


section, to 


In practice, 
arated from 


sep- 


soon as 


casting 


slow 





cool as slowly as desired through the 
critical temperature at a normal rate 
in air, or at a subnormal rate by cool- 
ing within a loose refractory material 
or within airtight receptacles. It 
even may be desirable, in certain spe- 
cial where the casting has 
a thin section and is to be used under 


instances 


particular conditions, to send the cast- 
ings as they are ejected from the mold 
through an furnace for a 
short period, than 
hour or two, as a normalizing action 
to remove possible skin chill or hard 


annealing 


seldom more an 


spots. 
Thermal or electrical means can 
be provided to register the tem- 


perature of the cooling casting in the 
permanent mold, in order that each 
casting may be separated from the 
mold when it reaches a predetermined 
temperature well the critical 
one, 

The free carbon in the 
castings produced by the 
in a fine granular form, quite different 
from the large graphitic plate for- 
mation found in the usual sand-cast 
casting. This is true the 
rapid rate of solidification prevents 
formation of a coarse crystalline cast- 
ing structure and prevents the 
larger yraphitic plate formation. In 
comparison tests, with specimens taken 
from test pieces as well as from cast- 
ings made by casting from the same 
ladle of molten iron in sand molds 
and by the new process, it was found 
that the new process casting had a 
deflection, a transverse strength break 
and an ultimate tensile strength dou- 
ble that of the sand mold cast iron. 
For instance, ultimate tensile 


above 


gray iron 
process is 


because 


also 





FIG. 2A, MICROGRAPH OF PERMANENT MOLD MALLEABLE CASTING BEFORE AN- 
NEALING—B, MICROGRAPH OF PERMANENT MOLD MALLEABLE CASTING AFTER 
ANNEALING—C MICROGRAPH OF PERMANENT MOLD MALLEABLE CASTING 
NEAR CENTER OF CASTING STRUCTURE AFTER ANNEALING—D, MICRO- 
GRAPH OF SAND MOLD MALLEABLE CASTING BEFORE ANNEALING-— 

/ SAME CASTING AFTER ANNEALING 
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strengths of over 50,000 pounds per 
square inch have been obtained from 
permanent mold cast iron of this type. 

The process should prove of excep- 
tional value in the production of mal- 
leable iron castings, not only because 
of the possible production economies, 
but principally because of its possi- 
bilities in radically affecting the an- 
nealing methods now employed. 

It is even conceivable, that future 
development will make it _ possible, 
with an efficient control over all the 
factors influencing cooling velocity, 
to obtain malleablized cast iron in 
one operation, by rapidly cooling the 
forming casting to a point below the 
solidification point to permit a proper 
grain structure and then retard the 
further cooling through the critical 
temperature at the proper rate or 
rates to complete precipitation of tem- 
per carbon. 

At present, mold equipment is being 
installed in one of the large mal- 
leable foundries, and it will be operat- 
ed under production conditions. 

Interesting results are expected 
which should substantiate conclusions 
formed in preliminary tests in this 
direction. In tests already made, a 
permanent mold equipment, as shown 
in Fig. 1 was operated in a malleable 


foundry and a number of castings 
produced. This unit was arranged 
to cast four differential gear mount- 


ings each time it was_ poured. 

To show the production possibilities, 
this mold can be poured, the castings 
ejected, and the mold prepared for the 


these castings are interesting. In Fig. 
2 A shows a micrograph of the per- 
manent mold casting structure before 
annealing. D shows a micrograph of 














Fig. 5—A and B, 
section and plan re- 
spectively of a seg- 
ment of a_ plate 
glass table 36 feet in 
diameter. Each seg- 
ment casting weighs 
about & tons 

















next pouring operation in less than a 
minute. 
Comparative 
with mounting castings cast in the 
permanent mold and in sand molds 
from the same heat, indicate a marked 
superiority of the permanent mold 
casting over the sand mold casting. 
Photomicrographs of the structure of 


physical tests, made 


the sand mold casting structure be 


fore annealing, B shows a micrograph 


of the permanent mold casting struc- 
ture after annealing, & shows a mi- 
crograph of the sand mold casting 


structure after annealing, C shows a 
micrograph of the vermanent 
structure near the center of the cast- 


structure after 


mold 


ing annealing. 


Uses Brick To Obtain Durability 


Part II—By James A. Murphy 


EVELOPMENT of faster and 
better molding machinery and 


sand mold, is likely to make both the 
first and ultimate cost of a permanent 


mold is unquestioned for many uses, 


but as their first cost is greater, and 

















































































































other appliances for the more mold, a great factor against it. The is likely to remain so for some time, 
rapid production of castings in the superiority of castings from the iron difficulty is and will be found in sell- 
a oo Ss Se = 
— oo on os a oe oe 
- amt eothenlicadtiotalt 
= 
Fo) 
FIG. 3 LEFT—DRAG FACE OF THE MOLD SHOWN IN FIG. 5. FIG. 4 RIGHT—PLAN AND ELEVATION OF A GAS PRODUCER PAN 
MADE IN HALVES APPROXIMATELY 14 FEET DIAMETER, 24%, FEET DEEP AND % METAL THICKNESS 
341 
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FIG. 6 BELOW--SECTION OF MOLD FOR THE CASTING SHOWN IN FIG. 4 FIG 
ABOVE DETAIL OF ELLIPTICAL GUIDE FOR SWEEP 


ing the product at an excess price over 
that of sand castings. 
The 


mold, as 


semipermanent, or durable 
the author prefers to call 
different field altogether. 
applicable to small or 
not advocated 
ap- 
ad- 


it, has a 
It is 
medium 
where the molding machine can be 
We have found it 
work 


seldom 
work and is 
plied profitably. 


vantageous only on large made 


in quantities, large enough to justify 
the 


has limitations, too, for the configura 


added expense of construction. It 


tion of the casting must be such that 
it can be removed from the mold or 
the mold removed from it without a 


complete breaking the 
Much ingenuity often can be employed 
this 
be made on cores which in turn are in- 
but 
must 


up in process. 


to prevent and projections can 
as each 
be left 
the 


concerned. 


serted in iron slip jackets, 
a law unto itself, it 


to the 


job is 
individual judgment of 
foundryman immediately 


The two jobs shown are only examples 


of what is and can be don 
Many Durable Molds 
The opinion seems to have gained 
ground in many places that the mag- 
nitude of the marine cylinder program 
that the writer put through during the 
war years, was the result of per- 


Nothing of 
this kind was employed and no mold- 


manent or durable molds. 


ine machines were used either. 


We 
able 


and 


many dui 


have made a great 
few castings 
Where only 


required, we 


mold some for a 


some for hundreds. 


a few castings were 


did 


only an 


using 
few bolts, 

For the 
mold fre 
bolted 


copes 


not go to much expense, 


extra plate and a 
that 


fire 


or something of kind. 


larger castings, a brick 


was properly 
that 
the 


for 


quently made, 


and secured together, so 


could be 
place d In 


turned over and whol 


mold storage futur 
ise, if desired. 
Fig. 5 A and PB 


ection of a segment of 


feet in 


show a plan and a 
a plate glass 
diameter, each sec 


about 8 


table, 36 


tion weighing tons 
ig 


manent 


drag o1 
mold. The 


together on 


nows the 
face of the 


laid close 


per 
fire 


brick are edge. 


They are laid on a sand cushion, or 
bed, and no mortar is used between 
them. After being laid, the bed is 
542 


ROVIDED 


observed 


proper precautions 
brick 


for 


molds 
the 
of a great many castings, particularly 
medium and large size castings now 
made regularly in sand molds one at 
a time. This the theme of a 
presented at the Detroit con 
the American Foundry- 
men’s association, Sept. 27 to Oct. 1. 


made to serve production 


was 
paper 
vention of 


For 25 years James A. Murphy, 
the author, has been in charge of 
such foundries as 

the Interstate of 


The 


Owens & 


Cleveland, 
Hoover, 


Rentschler Co., 
Hamilton, O., and 
the Connersville 
Foundry Corp., 
Connersville, Ind. 
For the past three 
years he has been 


serving as consult- 








ing foundry engi- 

neer. Perhaps his 

fee 6. Cheeie most noteworthy 
achievement was 

that for the Emergency Fleet Build- 
ing Corp. By means of ingenious 
rigging methods, he ecut down the 
production time for the making of 


from a 
By 


corpo- 


engine cylinders 
to a single day’s work. 
the 
ration was enabled to produce a com- 
set of 2R00- 
triple 
for 


marine 
month’s 


these methods developed 


plete castings for a 


horsepower expansion engine 


every day over a year’s time 


and the face 
of the mold given a coat of ordinary 


blacking. No is used, the metal 


slushed with clay wash 


loam 


abe 
may be 





being poured on the naked bricks. 
The outline of the bricks easily can 
be discerned on the face of the cast- 


ing, but as it is finished in the rough, 
this is no drawback. Indeed, the 
slight chilling effect of the brick is a 
advantage, as the face pre- 
beautiful, clean 
finished. 


distinct 


sents a and close 
surface when 


This mold has 


18 years and probably over 1000 cast- 


been in use for over 


ings have been made in it. It is 
still as good as ever. The company 
has practically a monopoly on this 


and it is deserved 


will depart 


class of castings 
for not one 
the beaten trail and stand the expense 


of an engineering feature of this kind. 


every from 


Fig. 4 is a plan and elevation of a 
gas producer pan made in halves, ap- 
proximately 14 feet in diameter, 2 
feet 6 inches deep and %-inch thick. 

Mold Detail 
Fig. 6 is a section of the mold, 


shown in such detail that only a short 
description is necessary: a is the drag 


which remains permanently on the 
floor, surrounded by a curbing; b 
is the cope which is lifted off after 
the casting is sufficiently cool. Be- 


fore lifting off, a spindle seat similar 


to ¢ is bolted on the top in the 
reverse position and properly doweled 
for accurate location. When the cope 
is rolled over, a keyed spindle carry 
ing the cam is placed in the seat. 
This cam serves the purpose of sep- 


arating the two halves of the casting 
by 4 inches, so that a 
is provided. The 


as though it were a plain round one, 


splitting core 


mold is swept up 


the molder paying no attention to 
the slightly elliptical shape. The 
sweep arm is in two parts, the one 
sliding on the other. The face of this 
mold is fire brick and a light coat 
of loam is used each time the mold 
is used. While the mold is in use, 
nearly enough heat is in it to dry it- 
self. When the cope is finished, the 


spindle carrying the cam d is set in 
and the drag finished 


Over 


the step c 
in the 


part 


usual way. 100 castings 


were made in this mold, one man cast 
ing one every two days. The weight 


of the casting is about 5 tons. 


Cures Porosity in Molds 
Part III—By H. P. Kimber and S. M. Udale 


HE authors of this paper have 
had cast two samples, each 
weighing approximately 10 


pounds, and measuring 4%, _ inches 


in diameter by 9 inches iong, 
of the same iron cast for compari- 
son, sectioned the samples and ex 


the taking chemical 
analyses and brinell readings at many 
points, and also taking a few micro 
photographs, for the purpose of ascer 
taining the effect of permanent 
on the structure of the iron. 
Fig. 10—A 


plored interior, 
molds 
illustrates clearly 


and B 


1927 
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FIG. 8 


BURIZED AREA—B, MIDWAY 


the difference between casting in sand 


and casting in iron molds when a 
considerable quantity of iron is to be 

Not only is 
more open in 


the 


solid 
sand-cast iron B 
but it 


cast in mass. 
the 


structure, 


ENSITY of 
re 


structure 


one 


has in upper 


metal and uniformity 


have been found to 


cast iron into 


Micrographs 


pouring 
molds. 


result from 


permanent iron 
did not show a 
the edge of castings, but the graphite 
is finely divided. Mr. Kimber and 
Mr. Udale connected with the 
Holley Carburetor Co., Detroit. 

Harry P. Kimber, the 
paper is a native of New Jersey and 


decarburized area at 


are 
co-author of 


was educated in the 
public schools of 
Philadelphia and 
Drexel institute of 
that city. After be- 
ing graduated as a | 






chemist he was em- 
that 
by the Hess 
orp., the 
Braeburn Steel Co., 
the Studebaker 

Later he was 
metal- 
the Si- H. P. 
Co. the 

Mr. 


loyed in ca- 
plo} 
pacity 


Steel C 


and 
Corp. 
and 
for 
Mfg. 
Crowley Co. 


chemist 


Kimber 

John A. 
Kimber is a 
ber of the American Society for Test- 


lurgist 
monds and 

mem- 
Found- 


ing Materials and the Detroit 


rymen’s association. 


portion a large cavity corresponding 


to the pipe referred to by Prof. Howe. 
Immediately beneath this pipe will be 





MICROPHOTOGRAPHS OF UPPER MIDDLE SECTION 
BETWEEN EDGE 





OF SAND CASTINGS—A, EDGE SHOWING CHARACTERISTIC CAR 
AND CENTER OF CASTING—C, CENTER OF CASTING IMMEDIATELY BELOW 
CAVITY—UNETCHED 40 DIAMETERS 
which is probably the iron which was pear to be any connection between the 


last to freeze. The casting on the 
left A was made by pouring into an 
open cast iron piston mold with the 
core omitted and with the groove 
portion uppermost. The iron mold 
was heated to between 600 and 900 
degrees Fahr., coated with a _ thin 


layer of fire clay and covered with a 
relatively heavy coating of lampblack 
applied by a flame of acetylene gas. 


Fig. 8—A, B and C show th 
microphotographs (40 diameters un 
etched) of the upper middle section 


of the sand casting. A is at the edge 


showing the characteristic decarbur- 
ized area, B is midway between the 
edge and the center, and C is the 


center of the casting immediately be 


low the cavity. 
Structure 


and F 
(40 diameters, 


Dentritic 

Fig. 9—D, E 
photographs unetched ) 
of the taken 
from the same locations as in the sand 


show micro 


permanent mold casting 


casting. There is no decarburized 


area at the edge, but the graphite 


is in an extremely fine state of divi- 


sion. This refinement of grain struc- 
ture is carried into the center of the 
casting. A decided indication of a 


structure can be observed 
the 


intermediate 


dendritic 
in Fig. 9 EB, 
the 
treme edge and the center. 


photomicrograph of 


iron between the ex- 


The variation of hardness through 
out the mass of the iron was next 
investigated by taking brinell read 
ings over the entire area, as shown in 
Fig. 11, which shows the results ob 
tained with the iron cast in a heated 


iron mold. For comparison the total 





noticed an area which appears some- carbon is shown at each above the 
what denser than the adjacent metal, brinell reading. There does not ap- 
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FIG. 9—MICROPHOTOGRAPHS OF PERMANENT MOLD 
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SECTION 
DIAMETERS 


CASTINGS FROM 


SECTIONS UNETCHED 40 


CORRESPONDING TO 


distribution of tot carbon and the 


hardness variations. The tendency of 
carbon to segregate in th upper cen 
tral part will be noted 

YEVERAL interesting features and 
* points of comparison were noted 
by pouring sand and iron molds fron 
the same ladle of metal and then 


sectioning the resulting castings t 
note resulting physical and chemical 
characteristics. The article is from 
a paper presented at the Detroit 


convention of the American Foundry 


prentice machin 


men’s association, Sept. 2 to Oct, 1 
S. M. Udale was born in Lincoln, 
England and educated at St. Paul’s 
choo! London, 

lf Londo: universi 
ty, where he re- 
| ceived the degree 
| of B. Se., and the 
Massachusetts In 
| stitute of Tech 
nology, Cam- 

| bridge, Mass. He 
| erved as an ap- 





ist with the Bald- 

win Locomotive 

Work and the 

Ss. M. Udale McKeen Moto 

Mfg. Co., of the 

Union Pacific railroad Later he 

Was assistant engineer for the I 

ternational Harvester Co., the General 

Motors Research Co and the Stude 
baker Corp 

The chart to the right, Fig. 12 

shows that the brinell hardness of 

the cross section of the iron cast in 

and, except m tne center, 15s unl 











softer than that cast in an 
The variation of hardness 
remarkably considering the 
size of the casting, the super- 
ficial appearance of uniformity is con- 
firmed by the relative uniformity of 


formly 
iron mold. 
is small 


and 


hardness. Comparing this chart of 
Fig. 12 with the chart of Fig. 11, 
one finds that with the sand cast iron 


the hardness is relatively softer at the 
than the in an 
mold. It will that 

diately below the pipe, in Fig. 11, the 
hardness is somewhat higher than the 


edge iron cast iron 


be noticed imme- 


surrounding zone (10 to 20. points 
higher). This dense area immediately 
beneath the pipe is of considerable 


technical interest. 


Variations in Elements 
The average composition of the iron 


in each case was: 





Total carbon ..................3.50 per cent 
SECON — occcesceee. 55 per cent 
Phosphorus .......... asa .0.285 per cent 
REED “denchunioahsatsenatemennnl 0.085 per cent 
i ccisccstnseciviuas 0.65 per cent 


the variation 
chemical 
In other words, 
of 


manganese 


We next investigated 
of the other 
throughout the mass. 
investigated the 
of sulphur, 
phosphorus. 

Fig. 13 
phosphorus, sulphur and 
in the of the metal 
ing as compared with the iron cast in 
the sand mold shown in Fig. 14. There 
little of 
either that 
difference 


elements 


we degree 


segre- 
gation and 


shows the distribution of 
manganese 
case mold cast- 


segregation in 
the physical! 
between the 
is the only real difference. 


was evidence 


case, SO 
(structural) 
two samples 
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FIG. 
AND 
IN 


the chemical composition of 
have secured a finer grain, denser 
metal, and freedom from gas pockets. 
the 


we 


In 


Broughall, of Coventry, 
British 
which 
in 


which he 


a paper 


men’s 


cussed 
of 


sity 


10 


November, 


1, CASTING MADE 
SECTIONED—B, 


SAND MOLD AND 


1918, 


the 
association, 
the 

the 


before 
in 
improvement 

iron 


IN 
CASTING 
SECTION ED 


IRON MOLD 
MADE 


late 


ticed when using iron molds. 


paper 


he pointed out 


that 


the 


he 
the 
had 


with 


E. 


iron, 


H. 
England, read 
Foundry- 
dis- 
den- 

no- 
In that 
per- 





accelerated 
cooling, but by utilizing the compres- 


denser castings due to 
sion forces created in the interior of 
the iron due to the property of iron 
of expanding on freezing, one subjects 
the freezing mass to great internal 
pressure. The accepted explanation 
of this expansion that the carbon 
thrown out of solution by the silicon 
much lighter than the iron, and 
hence the total volume of the freezing 
iron suddenly increases. In our per- 
manent mold casting the cooling rate 
greatly retarded by the refrac- 
tory coating on the mold, so that the 
grain refinement is mainly due to in- 


1S 


1S 


was 


ternal compression. 


Dense Gray Iron 


Like many problems in the foundry, 
the casting of heavy sections involves 
consideraion of the time effect and the 
temperature. Unfortunately a com- 
plete mathematical analysis of this 
time effect extremely complicated 
and no attempt therefore was made 
to analyze the problem mathemati- 
cally especially as the more concen- 
trated the solution of carbon becomes 
the lower the heat conductivity. 

As Dr. Moldenke stated more than 
three years ago, at the Cleveland 
meeting of this association, our com- 
pany has had the benefit of this dense 


is 


gray iron in its carburetors, and we 
obtain this advantage along with a 
definite saving in price. In the de- 
velopment of our process we have 


taken over parts from the sand found- 
ry, and have never failed to make an 
improvement in these carburetor parts. 
We have had to operate simultaneous 
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FIG. 11_-BRINELL HARDNESS READINGS OF SECTIONED SURFACES PERMANENT MOLD CASTINGS—FIGURES ABOVE THE CROSSES 
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LOW AND MANGANESE READINGS TO THE RIGHT. FIG. 14—SIMILAR CHART MADE AND READ FROM SAND CASTINGS 
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of foundrymen for new 


+ 





ern foundry. 


The success of pyrometer control 
in the brass foundry of a large elec- 
trical manufacturing company 
Philadelphia district is typical of what 
can be accomplished when intelligent 
supervision is applied. The 
of experiments and experiences 
this particular foundry will do much 


to dispel the ‘skepticism 





Fig. 1—Taking Metal Temperature Before Pouring 


NTRODUCTION of machinery into 
the foundry, prepared the 


in melting and casting of metal. Com- 
petition and the demand for quantity 
production required low production 
cost. To accomplish this end required 
the reduction of losses caused 
bad castings. In some instances, this 
brought the chemist and metallurgist, 
either directly employed or in a con- 
sulting capacity, into the nonferrous 
foundries. Scientific methods required 
definite knowledge of every 
tion in the production of castings. 

Close supervision over the 
of metal received first consideration 
to insure the proper physical 
erties of the metal. Quite naturally, 
the technical man attached consider- 
able importance to temperature con- 
trol of the metal and thus 
eters were given a permanent place 
in the scheme of things in the mod- 


foundrymen who have con- 
demned pyrometers in gen- 
eral because their own ex- 
periences in particular have 
been unsuccessful. Re- 
search on the part of the 
pyrometer manufacturer, 
together with the practical 
knowledge of the experienced foundry- 
men, is a combination that has over- 





Know ‘Temperature 


RASS foundry losses can be 

reduced materially by obtain- 
ing proper pouring temperatures. 
Nonferrous foundrymen recognize 
the importance of this feature and 
find the pyrometer of great value. 
These articles are abstracted from 
papers presented at the symposi- 
um on Temperature Determina- 
tion in the Nonferrous Foundry 
held at the Detroit convention of 
the American Foundrymen’s asso- 
ciation, Sept. 27 to Oct. 1, 1926. 
Owing to the length of the paper 
it will be published in two sec- 
tions. The second will appear in 
an early issue. Mr. Hall is con- 
nected with the Thwing Instru- 
ment Co., Philadelphia, and Mr. 
Bean is chief engineer, Brown In- 
strument Co., Philadelphia. 











come many of the foundrymen’s dif- 
ficulties. 

What type of pyrometer to use 
was quite a serious matter to be 





Fig. 2—Pyromet- 
er equtpment 
with temperature 
indicator, 


leads 


and thermocouple. 
The the rmocou ple 


consists o! fwo 
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Correct Pouring 
Temperatures 


Reduce Nonferrous Losses 
By Andrew S. Hall 


decided and many experiments were 
made before a reliable, practical and 
successful pyrometer was _ secured. 
After experimenting with various 
makes of base metal pyrometers, a 
quick acting portable and extensible 
pyrometer was selected as being the 
most practical. 

This pyrometer consists of a direct 
reading portable indicator and an ex 
tensible magazine thermocouple. The 
portable indicator is contained in an 
aluminum case and is provided with 
a handle so that it is easily carried 
about the foundry. It is calibrated 
for a temperature scale range _ to 
2400 degrees Fahr., the temperature 
graduations being in 20 degree di 
visions and easily readable to 10 
degrees. The thermocouple consists 
of two steel tubes, each of which 
are insulated throughout their entire 
length with porcelain insulators 
These two steel tubes are fastened 
into an aluminum head in which are 
mounted two spools of thermocouple 
element wires. In operation § these 
Wires are drawn down through the 
tubes and extended to a length of 
about 12 inches; the ends of the wire 
are then twisted tightly together to 
make the hot junction of the ther 
mocouple. No weld is necessary. 

To take a temperature reading the 
twisted junction of the wires is im- 
mersed in the metal. The wires be 
ing small in diameter (approx:mately 
1/16-inch) they immediately assume 
the temperature of the metal and a 
temperature reading of the indicator 
is secured in ten seconds. A num 


ber of readings can be taken with 











Table I 
Approximate Pouring Temperature 


Degrees Fahr. for 
Castings 


Degrees Fahr. 
for 











Metal Mixture General Work Light Heavy 

Aluminum Pure 1,40 soseeen seseees 

Aluminum Alloy 1,300 1,300 1,250 

Red brase 45 —5—5 2,000 2,150 2,000 

Red omen 42 4-5-8 2,000 2,100 1,950 

Yellow brass 15 to 20 per cent Zn 2,000 2,100 1,950 

Phosphor-bronze x0--10--10 1,950 2,000 1,900 

Manganese-bronze reseeee ce 1,800 1,950 1,780 

Acid resisting bronze 87 Cu.—7 Sn.—6 Zn 2,150 2,100 2,000 

cali 8&8 Cu.—6 Sn.—4 Pb.-—-2 Zn. 2,000 2,100 2,000 

{70 Cu 20 Pb.—6 Sn.) 
Bronze jother metals 4 per cent | 2,150 
: 87 Cu.—8& Sn.—5 Zn. 2,050-2,100 1,900-1,950 

3ronz , , 

Nickel-Bronse 84 Cu.—10 Sn.—2 Zn.—4 Ni. 2,100 2,150 2,100 

Gun metal &8—10—2 2,050 2.100 2,000 
the same junction, depending upon when the pots are drawn from the 
the alloy. After several tempera- furnace and the metal is ready to 
ture readings, the junction may be pour. Fig. 3 shows how the tem- 
destroyed and all that is necessary perature readings are taken with the 
is to retwist the wires, which can pyrometer while the metal is in the 
be done in about one minute. The furnace and Fig. 1 shows a tempera- 


junction can be renewed several times 
supply of wire need 
from the tubes. The 
thermocouple is furnished with a 
supply of element wire, consisting 
of 50 feet of positive and 50 feet 
of negative wire. With this exten- 
sible feature, there is really a ther- 
mocouple 50 feet long with the ad- 
vantage of being able to renew the 
thermocouple by making the hot 
junctions whenever necessary. The 
supply of wire can be renewed when- 
ever necessary at a nominal cost. 
Fig. 2 shows the pyrometer complete, 
including the portable indicator with 


another 
out 


before 
be drawn 


ten feet of flexible leads and the 
extensible thermocouple. 

Furnace equipment at this foundry 
consists of seven natural draft pit- 
furnaces, one electric furnace, one 
stationary oil furnace and one pit- 
type oil furnace. Temperature read- 


ings of the metal are taken while the 
the furnace and again 


metal is in 


the 
metal 


when 
the 


ture reading being taken 
pot has been drawn and 
is made ready to pour. 


Check Temperatures 

It is now the practice in 
foundry to take temperature 
ings both while the metal is in the 
furnace and when it is the floor 
ready to pour. For mixture 
definite pouring tempera- 
specified. Table I gives 
some approximate pouring tempera- 
tures of various alloys which for 
general foundry use have been found 
useful. Of practical expe- 
rience and conditions will de- 
cide when variations from these tem- 
peratures should be made. 

Variety of the work in this foundry 
readily appreciated, 
range in size of a pound 
to 4000 pounds. A considerable quan- 
tity of aluminum castings is made in 
addition to that cast in brass and bronze. 


this 
read- 


on 
every 
of metal 


tures are 


course, 
local 


can be -astings 


from % 




















METAL TEMPERATURE IS TAKEN 


BEFORE 





instance of exact 


One interesting 
temperature control is in the pouring 
of aluminum alloy manifolds for gas- 
oline engines. The pouring of alumi- 
num alloy should be done at the 
lowest possible temperature at which 
the metal will run and completely 
fill the mold. A temperature of 1250 
degrees Fahr. is generally satisfac- 
tory. A low pouring temperature is 
particularly important for aluminum 
alloy castings because of the high 
specific heat of the metal: If poured 
at a high temperature, the metal in 
cooling heats the mold so hot that 
the rate of metal cooling is slow, 
which results in a coarse grain and 
weak metal. Aluminum alloy cast- 
ings always are stripped as _ soon 
as they are set, to prevent crack- 
ing. A number of tests were made 
in casting these manifolds with the 
following results: at 1260 degrees 
Fahr., the castings cracked; at 1220 
degrees Fahr., the metal would not 
run sufficiently to fill the mold. At 
exactly 1240 degrees Fahr., the metal 
was fluid and exceptionally good cast- 
ings are made. The effect of high 
pouring temperatures on the strength 
of aluminum castings, is shown clear- 
ly by the following: 


Tensile Strength 
Pounds per Sq. In 


Temperature 
Degrees Fahr. 


1,200 20,000 

1,250 19,500 

1,300 19,200 

1,350 18,500 

1,400 18,000 

1,500 17,500 

1,600 16,000 
These data were compiled by Dr. 
Paul D. Merica, International Nickel 
Co., New York, and tests have proved 
it valuable. When working to close 
temperature limits as just described, 


it is advantageous to use a table or 
solid foundation of some sort on which 
to rest the pyrometer. 

Another instance 
eter 


the 
valuable is in 


where pyrom- 


especially 


proves 














REMOVING FROM THE FURNACE 


POURED AT DEFINITE TEMPERATURES 


FIG. 4 


GROUP OF CASTINGS WHICH WERE 
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the casting of large air pump run- 
ners for turbine condensers weighing 
3000 pounds made of an 88 copper-12 
tin mixture. To make these cast- 
ings, it is necessary to draw the pots 
and pour the metal into a large 
pouring ladle, then pour the metal 
into the molds. The best pouring 
temperature for these runners was 
determined at 1900 degrees Fahr. Of 
course, the metal was brought to a 
higher temperature in the furnace 
and when sufficient metal was in the 
large pouring ladle, the metal was 
allowed to cool. Several temperature 
readings are taken in quick succes- 
sion, but this is done easily because 


of the short time required to se- 
cure each reading. When the pyrom- 
eter indicates 1900 degrees Fahr., 
the mold is poured and good cast- 
ings always have been secured. 
Casting of bronze water pump run- 
ners for turbines of the same com- 
position also presented some difficult 
complications. These water pump 
runners weigh approximately 1800 
pounds and to lose one of these cast- 
ings means a loss of considerable 
money. Fig. 4 shows a number of 
these castings, all poured at definite 
temperatures. Making the molds 
alone is an expensive item and if 
the casting should prove a failure 








remelting 
Savings resulting from the 
use of this pyrometer in the casting 


the loss in remolding and 
is large. 


of these water pump runners alone 
have been sufficient to pay many 
times over for the two pyrometers 
which are used in this foundry. 

The success of pyrometer control 
in this large foundry is being dupli- 
cated in other foundries, some large, 
some small. Results do not depend 
upon the size of the foundry, but 
rather upon the will to accomplish 
best results with modern means. 
Pyrometers are now as much a part 
of the nonferrous casting industry as 
the foundry itself. 


Pyrometer Aids Good Casting Return 


EASUREMENT and control of 
temperature is a vital factor 


in practically every industry 


and no less important in modern 
foundry practice. The progressive 
foundryman has eliminated guess- 


work and has substituted in its place 
the accurate measurement of melt- 
ing and pouring temperatures. This 
does not imply that good castings 
cannot be made without the aid of 
a pyrometer, but miss-runs are not 
a necessary evil, and there is always 
room for improvement in the size 
of the scrap pile. 

Under certain operating conditions 
pyrometer equipment will pay big 
dividends, and this has been dem- 
onstrated so often, even in the small 
foundry, that this statement requires 
no further discussion to substantiate 
it. This is particularly true in a 
foundry making a variety of cast- 
ings where different metals are poured 
every few days. Errors in estimat- 
ing temperatures are bound to oc- 
cur with resultant loss in  produc- 
tion from defective castings, and ex- 


perience gradually will convince the 
foreman that a pyrometer is more 
accurate and dependable than the 
eye. 


Selecting the Proper Equipment 


The simplest type of pyrometer 
equipment for measuring molten metal 
temperatures consists of a_ portable 
bare wire thermocouple, with suitable 
handle, connected to a small portable 
indicating instrument with about 3 
feet of flexible lead wires. A com- 
bination frequently used consists of 
a chromel-alumel thermocouple and 
an indicating instrument with a range 
of 0 to 2600 degrees Fahr. 

The instrument should preferably 
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By R. D. Bean 


be a high resistance type, so that 
changes in the length of the couple, 
or in its cross section, will have a 
negligible effect on the accuracy of 
the readings. This type of instru- 
ment almost was unknown a few 
years ago, but the instrument de- 
signer of today can produce a port- 
able indicator of the above range, 
having a total resistance of about 
600 ohms, which will stand up sur- 


prisingly well and maintain its ac- 
curacy if a reasonable amount of 
care is used in handling it. The 


current required to deflect the pointer 
to full scale value is only 0.00008 
amperes and the pointer will follow 
the changes in the couple tempera- 
ture as fast as the changes occur. 
The weight of the movable coil is 
so small that there is practically no 
swinging of the pointer before com- 
ing to rest, and a reasonable amount 
of jarring will have no effect on the 
pivots and jewelled bearings. 


Wires connecting the instrument to 
the thermocouple should be of suit- 
able material to extend the _ cold 
junction of the thermocouple to the 
instrument binding post. This. will 
eliminate errors due to changes in 
temperature at the cold end of the 
couple which is exposed frequently 
to the radiant heat from the metal, 
particularly when readings are taken 
with the couple extending vertically 
downward into a ground level fur- 
nace. Portable instruments are avail- 
able with automatic means for com- 
pensating for changes in the cold 
junction temperature when the cold 
junction is extended to the binding 
posts of the instrument. If the in- 
strument is not compensated auto- 
matically corrections must be made 


in the reading whenever the tem- 
perature at the cold junction is dif- 
ferent from the temperature at which 


the instrument was calibrated. This 
temperature usually is indicated on 
the scale of the instrument by a 
suitable mark. On instruments hav- 
ing evenly graduated scales, without 
automatic compensation, the pointer 


should be set to a point on the scale 


corresponding to the temperature of 
the room. This adjustment is made 
by means of a zero adjuster screw 


and must be made when the thermo- 
couple is disconnected from the _ in- 
strument. 
Describes Types of Thermocouples 
The thermocouple usually is con- 
structed in such a way that the tip 
is replaceable easily. The welded hot 
junction will last for a long period 
of time in metals like pure alumi- 
num or copper, but will dissolve rap- 


idly in certain alloys containing zinc. 
The couple will continue to give ac- 
curate readings, even after the welded 
junction has the 
two wires separated, providing they 
are close together and there is no 
accumulation of metal or slag on the 
wires. In another construction for 
molten metal measurements, the cou- 
ple wires are 


dissolved, leaving 


wound on reels in a 


magazine, and the hot junction is 
renewed by drawing out a few inches 
of the wire and twisting the two 
ends together. A portable equipment 
with bare thermocouple makes a 
handy type for taking quick read- 
ings from a crucible just before pour- 
ing. From seven to ten seconds are 
required for each reading. This 


same type of equipment is also suit- 
able for taking readings of the melt- 
ing temperature of aluminum in a 
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oil-fired furnace. 
On some applications it is con- 
venient to use a wall type of in- 
strument which may be either indi- 
cating or recording. The scale of 
the instrument is drawn with large 
figures easily read at a distance of 
several feet. The instrument is lo- 
cated near the melting furnaces or 
at some convenient location where 
several crucibles can be reached with- 
radius of 15 or 20 feet. A re- 
instrument makes a _ perma- 
the temperature of 
well as the num- 


tilting-type crucible 


in a 
cording 
ment record of 
each pouring as 
ber of pourings. 
Some Typical 

value of a 
portable indicating 
lustrated in the 
manufacturing 
cookers. The 


around 15 


Applications 

simple type of 
equipment is il- 
of a concern 
pressure 
averag- 
con- 


The 


case 
aluminum 

miss-runs were 
per cent and 
siderable difficulty was experienced 
with leaky castings. The large thin- 
presented a_ difficult 
were be- 
had to be 
molds, and 
that would 
using a 


ing 


walled molds 
problem and_ several 
made. The aluminum 
enough to fill the 
vet castings 
hold pressure. After 
able pyrometer equipment, the proper 
temperatures for different 
ing were determined according to the 
size and thickness of the walls. For 
several years the miss-run 
losses have been less than 1 per cent 


sizes 
ing 
hot 
give smooth 
port- 


each cast- 


since, 


castings 
neg- 


number of leaky 
shrinkage is 


and the 
due to excessive 
ligible. 

A foundry pouring bearing metal 
worked out a novel arrangement with 
a recording pyrometer. The _ instru- 
ment was mounted on the wall and 
a thermocouple was suspended from 
beam; the cable run- 
pulley and having a 
counterweight slightly heavier than 
the couple. As each crucible was 
pulled, the thermocouple was lowered 
and a reading taken. The thermo- 
couple then was released and swung 
up out of the way until the next 
crucible was ready. By examining 
the chart record made by the re- 
corder, the foreman knows the tem- 
perature of each pouring and the 
number of pourings made each day, 
the time at which each pour- 
ing was made. The bronze alloy used 
in this foundry was run at about 2100 
degrees Fahr., and the replaceable 
tips dissolved quite rapidly. It was 
necessary to from two to three 
replaceable tips day. 

Experiments made 


an overhead 
ning over a 


also 


use 
per 
were 
tube sold 
this material lasted 
immersions. The 
tube should have 
practicable so as 
lag appre- 
protecting 
rod and 


using a 
protecting under a 
and 


more 


metal 
trade name, 
for 200 or 
metal protecting 
as thin a wall as 
not the 
ciably. particular 
from 


to increase time 


This 
drilled 


tube is solid 


the wall thickness for a tube 10 inches 
long is prefarably from 1/16 of an 
inch to 3/32 of an inch thick. To 
maintain a uniform wall thickness 
these tubes are drilled on a rifle- 
drilling machine. The lag with a 
protecting tube of this type varies 
from 45 seconds to 2 minutes, de- 
pending upon the diameter of the 
tube and the wall thickness. A one 
minute lag with a large crucible 
or tilting furnace is not objection- 
able, and a thin-walled tube is like- 
ly to have as long a life as a thick- 
walled tube owing to the shorter 
period of immersion to obtain a read- 
ing. 
Recording pyrometers also have 
been applied quite successfully to 
tilting ladles for molten copper, to 
record for temperature of the copper 
as it goes into the ladle for trans- 
fer to the molds. For this applica- 
tion a platinum thermocouple is used, 
having a primary protecting tube of 
and a secondary tube of 
iron alloy. A thermocou- 
construction has an ap- 
preciable lag, but owing to the size 
of the ladle and the time taken to 
fill it, the lag does not slow up the 
process. The couple is hor- 
izontally through the the 
ladle, partly imbedded in the cement 
lining at the bottom, so that the 
top surface of the protecting tube 
is exposed to the molten copper. 


porcelain 
chromium 
ple of this 


installed 
side of 


Traces History of Aluminum Industry 


OEHLER, the German chem- 
discovery 

of metalic 1827. 
In 1925 the that 
their illustrious countryman, Oersted, 
previously had 1825. 
Oersted thought just of his 
discovery to give it a couple of para- 
graphs in The Proceedings of the 
Royal Danish Sciences. 
To him it 
metal, To 
who 
hid in 
the 
there is 
bauxite. 


announced his 
aluminum in 


ist, 


Danes discovered 
discovered it in 
enough 


Academy of 


was leermetallet or clay 
this 


can 


are in- 
that a 
bank. 

has 


there 
forget 
clay 
history 
aluminum, 


day 
not 

every 
lesson of 


ventors 
fortune is 
However, 
that 
and money, in 

Fifty years passed after 
Woehler’s first experiments 
aluminum, and it 
museums 
traded in by Then it 
fortune to attract the 
osity of an Oberlin college boy, 
Charles M. Hall. He, too, had heard 
about the clay bank. 


been more 
Oersted 
with 
still 
and 
had 
curi- 


and 
metallic was 
being exhibited in 

jewelers. 


the good 


However, it was 
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By Junius D. Edwards 


kaolin but 
fame 


not cryolite that led Hall 
fortune. With a 
and bellows and 
set find 
dissolve 


and 

home-made furnace 
battery, he 
a molten mineral that would 
alumina, and from which aluminum 
could be obtained by electrolysis. It 
was the afternoon of Feb. 23, 1886, 
historians should note, when he called 
his into the old woodshed and 
showed her the first globules of alumi- 
in cry- 


on to 


an old out to 


sister 
num from alumina dissolved 
olite. It is remarkable how wood- 
sheds seem to play a part in the 
boyhood of famous men; it is too bad 
for electrochemistry that they are go- 
ing out of style. 

Another 50 passed, but not 
without incident. Having learned 
how to make aluminum, ways had to 
be found of Almost every 
was a new From the wood- 
shed, aluminum made its way 
to the kitchen, where, in the form of 
cooking utensils, it was introduced to 
the American public. William 


years 


using it. 
use use. 


soon 


great 


Hoopes, an electrical engineer, saw 
the possibilities in the use of alumi- 
num cable for transmitting electric 
power. 

Over 200,000 miles of alumi- 
num conductor are now in 
The phenomenal rise of the 
bile industry provided expanding mar- 
kets for aluminum. Aluminum 
be used for about every part of an 
automobile except the tires, crank- 
shaft and gears. In all forms of 
modern rapid transportation, on land, 
on water and in the air, aluminum is 
finding important appli- 
cations. 

Those who have a passion for sta- 
tistics may be interested in knowing 
that America produced 44,854 pounds 
and 8 ounces of aluminum in 1890. 
In 1926 a rough estimate is 200,000,- 
000 pounds. 

One room in an old mill building 
on Smallman street, Pittsburgh, in 
1890, was the first in a line of alumi- 
works, which now extends from 


service. 
automo- 


can 


engineering 


num 
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Seeing America with 
“Jhe Foundry 


Little fourneys to the homesof dur readers’ 





GEORGIA has a total of 
74 foundries of which 
69 Melt Gray Iron 
52 Nonferrous 

| Steel 
32 Aluminum 





In GEORGIA—THE FOUNDRY has 24 paid subscribers 


“Wherever metals arecast youll find 
THE FOUNDRY, 


EORGIA—“‘Empire State of the South” has made 

rapid strides, since 1900, as a manufacturing state 
and is now the leader of the South. The most important 
manufacturing industry is that of cotton goods. A large 
number of mills are in operation and they have attained 
remarkable success. The production of hosiery, knitted 
goods and woolen fabrics are the most important. In 
the northwest are numerous iron works and the manu- 
facture of cotton gins and other machinery gives employ- 
ment to a large number of people. 


The mineral resources of Georgia are as varied as 
its climate and soils, thirty-nine different mineral products 
being found within its borders. Limestone, cement, 
clay and iron are mined in considerable quantities; the 
clay deposits are remarkable for their freedom from 
impurities. Much of the asbestos found in the United 
States comes from the Sall Mountain mine in White 
county; Georgia produces more than all the other states 
combined. The state produces nearly one-half of the 
manganese found in the United States. 


Seventy per cent of the area and sixty per cent of 
the population are engaged in agriculture. Cotton is 
the principal crop and large amounts of sweet potatoes, 
peanuts, watermelons, tobacco and many kinds of fruits 
are grown in large quantities. 


The commerce of the state is important. The large 
output of cotton, corn and marble, as well as the produc- 
tion of cotton goods and other manufactures, together 
with pine lumber and other forest products, gives Georgia 
an extensive export trade. 




































































































































































Alco, Tenn.,; Badin, N. C.; Niagara 
Falls and Massena, N. Y., to Shaw- 
inigan and Arvida, Can. On the tail 
end of the string is the newest one 
at Arvida, on the Saguenay river, 
Can., where in round numbers there is 
a million horsepower for the elec- 
trochemical industry to play with. 


Desire Aluminum Solder 


There are many ideas current re- 
garding aluminum that have their 
amusing side. Only a_ short time 
ago inventors started sending in their 
aluminum solders, and claiming the 
fabulous prize they knew was to be 
awarded to the first one to solder 
aluminum. One such offer came 
from a postmaster in Rumania, who 
probably had visions of paying off 
the Rumanian national debt. In Ger- 
many they actually held a prize con- 
test for an aluminum solder—and 
the grand prize was 20,000 marks. 
When the judges brought in their 
verdict they divided the reward be- 
tween the inventor of a solder and 
the inventor of a flux. How they 
managed to divide 20,000 paper marks 
in 1923 has not been revealed. Good 
solders for aluminum are _ readily 
obtainable, but for each one there 
are exactly 45 that are not so good. 
At least, out of some 460 described 
and examined, only about 10 seem 
to have exceptional merit. Still the 
search for a solder goes on! 

The autogenous welding of alumi- 
num has been so simplified and per- 
fected that cases where soldering is 
necessary are relatively infrequent. 
The successful welding of aluminum 
was a big advance in the art, and has 
greatly extended the field of applica- 
tion of aluminum and its alloys. 

Another idea that some hold is that 
alumina cannot be reduced with car- 
bon. To reduce alumina with carbon 
is easy. The hard thing to do is to 
collect it. The Cowles brothers re- 
duced alumina to aluminum in their 
electric furnace in 1885. They col- 
lected it in molten copper and pro- 
duced an aluminum-copper alloy. One 
such alloy was said to contain 40 per 
cent aluminum. The fact that the 
temperature of reduction of alumina 
is close to the boiling point of alumi- 
num means little to many inventors. 
One inventor even proposed to collect 
his reduced aluminum vapor in vacuo! 
Although to date the electrothermal 
processes have played little partin the 
development of the aluminum indus- 
try, interest along those lines ap- 
pears to be increasing. Electrother- 
mal production of aluminum alloys 
and electrothermal purification of 
bauxite appear to be attracting in- 
terest, judging from the output of 
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the various patent offices of the world. 
Still another idea is that aluminum 


cannot be electroplated. The electro- 
plating is easy, but making the coat- 
ing adhere in moist atmospheres or 
with occasional wetting and drying is 
still another problem. Investigation 
has disclosed many of the conditions 
desirable in plating aluminum. Heat 
treatment of the coatings holds some 
promise of improving the adherence. * 

Of the electrochemical advances made 
in the aluminum industry, the develop- 
ment of the Hoopes refining process 
has been of major significance. In 
1900 William Hoopes conceived the 
idea of refining aluminum, using a 
molten aluminum-copper anode and 
a molten cathode with molten electro- 





Utilize Metal 


HE century since Oersted and 

Woehler produced the first sam- 
ples of aluminum metal has wit- 
nessed the growth of a remark- 
able industry. New uses for 
aluminum constantly are appear- 
ing and the work now under way 
toward the development of me- 
chanically strong aluminum al- 
loys points to much greater utili- 
zation of the metal in the future. 
This article is from a paper pre- 
sented at the Philadelphia meet- 
ing of the American Electrochemi- 
cal society, held April 28-30. The 
author is assistant director of re- 
search, Aluminum Co. of Amer- 
ica, New Kensington, Pa. 











lyte in between. The three liquid 
layers were to be kept apart by 
gravity and good management. Com- 
ment, published and oral, was distinct- 
ly unfavorable—so much so that de- 
velopment was delayed for many 
years. When opportunity offered, re- 
search supplied the necessary data 
regarding gravity, but learning good 
management formed an intensely in- 
teresting and exciting chapter in the 
history of electrochemistry. A _his- 
toric telegram worded, “Purissimum 
has arrived,” disclosed the first prep- 
aration of pure aluminum by elec- 
trolytic refining. At least it was so 
pure that special analytical research 
was necessary to find 0.017 per cent 
impurity in it. 

What of the next 50 years? At 
present aluminum metallurgists are 
greatly engrossed with the develop- 
ment of n.-chanically strong aluminum 
alloys. It « a safe prediction that 
this interest .« 1 development will 
continue for some ‘ime to come. With 
street cars, pullma's, airplanes and 


locomotive driving rods being made of 
aluminum, any detailed predictions 
would be futile. On the electrochemi- 
cal side another prediction may be 
risked, and that is this: “The pro- 
duction of aluminum will continue to 
be an electrochemical industry for a 
long time to come.” 








Bed Same for Small as 
Large Heat 


Question: Our cupola is lined to 
36 inches and the blast is supplied by 
a fan running at approximately 1800 
revolutions per minute. The cupola 
is equipped with upper and lower 
tuyeres but we have stopped the upper 
set and now the blast enters through 
six tuyeres 10 x 2% inches. We are 
running small heats, from 2000 to 
2800 pounds at present and we want 
to know what is the proper amount 
of coke to place on the bed. 


Answer: Whether you melt 2000 or 
20,000 pounds, the amount of coke on 
the bed will be the same. Iron 
melts at a definite height above the 
tuyeres and the coke must be main- 
tained at this height throughout the 
duration of the heat. The quality of 
the coke and the pressure and volume 
of the blast will determine the proper 
height of the bed, but you will find 
that it comes between 24 and 30 inches 
above the tuyeres. 

Unless you have heavy castings to 
pour, your cupola is too large. A 
36-inch cupola will melt from 4 to 
5 tons of iron per hour and that is 
too fast for a small gang of men to 
handle unless the castings are large 
We suggest that you add another 
single brick lining from the bottom to 
the charging door with the bricks laid 
flat against the present lining. This 
will reduce the diameter of the cupola 
to approximately 30 inches and will 
reduce the amount of coke on the bed 
in a proportionate degree. If you have 
only one large casting to pour, a bed 
charge of 500 pounds of coke will 
melt up to 3000 pounds of iron. 

However, it is well to bear in mind 
that this iron must be poured immedi- 
ately, it will not be hot enough to 
bear transferring into small ladles. 
For ordinary jobbing work, a charge 
of between 2000 and 3000 pounds, 
split in two with 100 pounds of coke 
in between will melt satisfactorily. 
Where the iron is required exceedingly 
hot small charges not exceeding 700 
pounds should be placed in the cupola. 
In the latter case the bed coke will 
amount to approximately 500 pounds 
and additional coke to the extent 
of nearly 100 pounds will be required 
between the charges. 
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How and Why in Brass Founding 


By Charles Vickers 








Checks Brass Practice 


We are going into the manufacture 
of plumber’s brass fittings and wish 
to check up on our method of pro- 


duction in our foundry. Will you 
kindly help us in the checking by 
advancing such information as you 


may have on the following subjects: 
What do you recommend to be good 
scrap for melting; What is a good 
composition of core sand that will 
give us a good, firm core without 
wires, that readily can be knocked 
out of the hot castings; What is 
the best type of tumbling and is it 
necessary to put anything into the 
tumbler to produce a good finish? 
What recommendation can you make 
as to the proper acid to be used 
in the dipping room? 

All scrap is good scrap for melt- 
ing—in the smelter, but in a produc- 
ing brass foundry where tonnage 
counts, as in a plumbing shop, scrap 
is a nuisance. Use ingot brass of 
proper composition and sweeten it 
with copper to add a proportion of 
new metal for castings that must 
come colored. A good composition of 
core sand in your vicinity would be 
Providence river sand, or a_ sharp 
sand order, bond it with oil and use 
dryers, and blow the cores on a core 
machine. Select an advertised core 
oil and trust to the manufacturers 
to suggest the proportion to use, then 
conduct a few experiments. 

Some use a water tumbling barrel 
lined with wood blocks; it is neces- 
sary to pack the tumbler quite full 
and put in skimmings from the 
hearth, to recover the brass and to 
scrub the castings to a polish. If 
the tumbler is not filled enough the 
castings will be battered. There is 
little choice in the matter of 
for dipping brass and it is advisable 
to stick to established practice in 
this matter. The usual 
of two parts of sulphuric 
one of nitric acid, but some prefer to 
use considerably less nitric acid than 
this. It is important that adequate 
ventilation be provided in a dipping 
room, and provision must be made for 
cleaning the brass objects before they 
are dipped. The 
washed free from traces of acid after 
they are dipped, 


acids 


dip consists 
acid to 


castings must be 


to prevent staining, 


which spoils the appearance of the 
work. We suggest that the arrange- 
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ment and equipment of the dipping 
room be put into the hands of an 
experienced plater, one who thorough- 
ly understands such work, as by doing 
this money will be saved. 


Castings Are Pitted 


We are having considerable trouble 
with a cast aluminum alloy nozzle 
for a vacuum cleaner. The trouble is 
caused by pitting, or holes varying 
in size from a lentil to a pin prick 
which are scattered indiscriminately 
over cope and drag surfaces of the 
castings, and which show after polish- 
ing. We use scrap crankcase metal 
and melt in pit furnaces. Can you 
advise us of the cause of this an- 
noyance? 


Examination of the sample casting 
under a magnifying lens shows that 
by far, the greater portion of the de- 
fects are caused by inclusions of a 
slag-like substance, which may be 
balled-up aluminum oxide as main- 
tained by Anderson, or scoria en- 
tangled in the metal and coming from 
the coke or other fuel used for melt- 
ing. Molten aluminum is a_ viscid 
fluid. 
metallic substances and suspend them 
in the fluid, carrying them along with 
the stream of metal into the molds. 
One of the holes was caused by a 
small fragment of broken core and 
as such was positively identified. Oth- 
er holes are filled with polishing com- 


pound the pellet causing them was 
brittle and broke out. It will help 
materially if the molten metal is 


treated with zinc chloride while in the 
furnace, and is thoroughly stirred 
to assist particles of foreign matter 
to come to the surface. Also, keep the 
crucibles clean by removing all crust- 


ed metal and oxide from the sides 
each day. 
The method of gating the cast- 


ings no doubt is responsible for much 
of the trouble by permitting the 
lumpy dross to be carried straight in- 
to the mold. We are unable to tell 
how the gates were attached as the 
casting has been polished; but it 
would not be surprising if a huge 
circular gate, large enough to run a 
one-ton casting had been used, as this 
appears common practice in aluminum 
foundries. We believe that careful- 
ness and attention to details will 
the defectives enormously. 


re- 
duce 


It will coat over various non-- 


Making Hard Solder 


We would like to obtain the proper 
formula for hard solder to be used for 
sweating reinforcing strips on the 
back of joints on bronze plate work. 
We have have been using a standard 
half and half solder, but it is not 
strong enough. We use gas torches in 
soldering and are able to get the heat 
required. 

Brazing solder consists of equal 
parts copper and zinc. Some specifi- 
cations call for 52 per cent copper 48 
per cent zinc. However, melting prob- 
lems increase as the copper content 
increases. Borax is used as a flux. 
The hard solder should be granulated. 
This may be accomplished by reheat- 
ing the ingoted metal and pounding 
it while hot. This will blacken the 
solder, due to oxidation but that may 
be removed by treating with acid. 
Brazing solder may be bought ready 
made. We suggest this be done and a 
few trials made to determine whether 
it can be handled satisfactorily for 
the purpose outlined. 

Brazing or hard solder is more dif- 
ficult to make than soft solder as a 
high temperature is required to melt 
the copper. The melting must be 
accomplished in a regular brass melt- 
ing furnace. It is also a disagreeable 
alloy when molten as the zinc fumes 
strongly. It appears on the market 
as shot made by pouring the solder 
into a water bath from a considerable 
heighth. 


Inserts Fail To Hold 


Some _ brass castings make 


weighing about 5 pounds each have 


we 


a couple of chills cast in the drag 
part of the mold. These are about 
5%-inch in diameter and %-inch 


thick, and as the metal fails to shrink 
onto them many afterward drop out. 
Can you advise us of any method of 
holding them in? 

We know of no way in which these 


small inserts may be held by the 
brass unless they can be roughened, 
or have holes drilled through the 
bronze covered parts. There is a 
possibility that tinning the _ inserts 
would answer, but that is a matter 


of conjecture. The temperature of the 
molten brass is not high enough to 
promote fusion between the chill and 
the metal. 
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Now Les See 
THA NEXT 


AcT Witt 
Be 


ODAY, somewhat to my _ sur- 
| prise and extreme gratification 
I learned that I had a latent 
talent for writing. The surprise was 
due to the fact that the information 
came through the mails from a man 
of whom I never had heard previously. 
My first impression was that he had 
arrived at this conclusion from read- 
ing an occasional contribution in THE 
FounpRY and I read on eagerly in 
the hope of discovering a _ bouquet, 
but with certain inward misgiving 
that I would find a brickbat. I was 
disappointed in both expectations. 

My gratification slowly ebbed away 
during the reading of the second 
paragraph in which my unknown cor- 
respondent assured me that every 
person has this gift. Some have it 
in a greater degree than others, but 
the germ is in every person, even 
those without any education and most 
important of all it is susceptible to 
cultivation. 

Realizing the immense amount of 
talent thus lying dormant and pure- 
ly from altruistic motives, the writer 
had abandoned, or nearly abandoned 
the highly lucrative profession of 
creative writing and now was de- 
voting all his time to teaching 
others how to turn their talents 
to account and thus earn large 
sums of money in congenial em- 
ployment. The fabulous amounts 
paid short story and _ scenario 
writers was a matter of common 
knowledge. “Others have done it 
and are doing it.” He pointed 
out, quite logically. “Why don’t 
you get in on this easy money?” 

Nothing could be fairer than 
that. I don’t know if I differ 
materially from the average run- 
of-mine citizen, but the prospect 
of making easy money, lots of it, 
scads, oodles you might say, with 
a minimum amount of effort al- 
ways has presented a fascinatior.. 
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I have dwelt on the possi- 
bilities times without num- 
ber and even have gone to 
the length of speculating 
how I would spend it. Here- 
tofore cruel fate always had 
stepped in and forced me to 
snap out of the alluring day 
dreams, but now—Ah! Here was the 
chance at last. I continued to read 
eagerly. 

Every person, this philanthropis« 
explained, has an instinctive apprecia- 
tion of dramatic values. Also, every 
person in the course of his or her 
life has had experiences, or has known 
of experiences in the lives of friends 
and acquaintances that would form 
suitable subjects for stories. Finally, 
and this was the most convincing 
touch of all, he wrote that surely 
I must have read many stories that 
provoked an inward comment to the 
effect that I could have written a 
better story myself. 

If I doubted my ability to turn 
out a smooth and easy running story, 
the scenario field presented unlimited 
possibilities. All that was required 
here was an outline, a_ plot, the 
briefest kind of a sketch. All the 
big producers maintain their own 
staffs whose duty it is to take these 
sketches and spin them out into the 
finished products. 

I might wonder why the members 
of these highly skilled staffs did not 
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BEFORE THE VILLAGE SMITH BECAME A FLIVER 
FIXER 






~s:, Bill Describes Making 


of Iron Pots 


By Pat Dwyer 


originate their own ideas. The ques- 
tion was a natural one and showed 
that I had the true inquiring type of 
mind; that I was possessed of that 
rarest of all faculties, known for want 
of a better term as common sense; 
that I went about with my eyes open 
and refused to be attracted to any 
proposition where all the cards were 
not laid on the table, face up. The 
writer experienced a particular de 
light in dealing with that kind of per- 
son. Business was business the world 
over and the foundation of all bus- 
iness was mutual frankness and con- 


fidence. You stand close to the little 
stand gentlemen, observe carefully 
while the walnut shells are moved 


about the table, never taking your 


eye from the one under which the 
little pea reposes. You see it. You 
cannot miss it. Your judgment can- 
not fa. "Twas thus with this gen- 
erous citizen who would teach the 
world the secrets of authorship. 
He believed in presenting all the 


facts in their naked simplicity. No 
subterfuge, no equivocation, no gloss- 
ing over of certain features that later 
might arouse suspicion of his good 
faith. Staff members of the big 
companies were kept so busy on the 
routine detail of production that they 
had no time to originate the plots. 
Also they were so close to the target 
they had no true sense of perspective. 
In a word to use a homely simile 
they were so close to the woods 
that they could not see the forest 
for the trees. 

The free and independent writer 
with a mind untrammeled by pre- 
cedent and tradition was in a 
peculiarly fortunate position to 
give his imagination free rein. 
That’s what the picture moguls 
wanted, something original. They 
wanted the same themes that had 
served as the basis of drama since 
the world began, but they wanted 
them clothed in a new dress. 

Bill came in while I was turn- 
ing the proposition over in my 
mind and I asked his advice on 
the subject. I had just made up 
my mind to try a flier in the 
scenario market and while I did 
not expect any active help, still 
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I was fairly confident that he would 
favor the experiment. I was _ not 
prepared for his tolerant amusement 
over what he characterized as my 
childlike innocence. 

“You poor pickled prune,” said he. 
“I thought you had more sense.” 

“T am willing to overlook your ref- 
erence to my sense or lack of sense,” 
I said. “But where do you get this 
pickled prune stuff?” 

“Oh! Well,” said Bill. 
speckled, it is all the same. 


“Pickled or 
A prune 


is a prune any way you want to 
look at it. The pruniest kind of a 
prune is a bird who swallows the 


piffle sent out by kind hearted gen- 
tlemen who are dying to put others 


the 


office 
little 
of- 
car- 
She 
old 


saw it. 


down at 
then 


One of the 
typed it for me the 
minx wrecked the morale of the 
for the day by hanging a 

copy on the bulletin board. 

afterward that the 
popped when he 
off the 
off to 


girls 
and 


fice 
bon 
told 
man’s 
He 


then 


me 
eyes 

snatched it 
sneaked it 


board and 
his private 
den. 

“I folded the original carefully and 
tied it up baby blue ribbon 
in a true lover’s knot. Then I mailed 
it to the lad and said to myself if 
that does not stand you on your 
head I am a hippopotamus. You can 
believe it or not, but about a week 
afterward I had a letter from our 


with a 





ful old overalls wearily wields the 
sledge while Mr. Main-Joe, faultlessly 
attired in full evening dress daintily 
beats a tatoo on the anvil the while 
he deftly turns a horseshoe from side 
to side. 


Caption; To Earn a Night’s Re- 
pose! 
Glory is sadly in need of new 


clothes and to test Dickery’s devotion 
she dares him to pinch the old family 
anvil and shove it up the _ spout. 
Dick hires the arch villain Walls to 
assist him in this deed of derringdo. 
Walls jumps out through the window 
while Dick beats Chas to a moist and 
sticky pulp and then  whimsically 
fastens the remains to the wall of 
the smithy with a handful of horse- 
shoe nails and a spanner. 

Caption; Never Take the Horseshoe 
From the Door! 





on easy street. If this phil- @ 
anthropist has a_ recipe for 
attaining fabulous’ wealth, 
why in the name of all that is 
good and holy should he want 
to hand it to others? What’s 
this gink’s name where 
does he live?” 

I told him. 

“Huh”, said Bill. “I thought 


and 








) During the melee the black- 
smith climbs to the top of the 
chestnut tree where his radio 
is concealed and _ broadcasts 
an appeal for HELP. The 
message is picked up by a 
destroyer which immediately 
alters its course and heads 
for the village. Milson swims 
ashore in advance of the de 
stroyer and captures the vil- 
lain. 

Caption; The Marines Have 








so. Listen my lad and you : > 
shall hear of the midnight | wor Lano = ae ee 
ride of Paul Revere. I had HERE DEEP ve—__ To the orchestral accom- 
a circular letter from this ep NY), — 4 paniment of the Stars and 
same lad some time ago. I 7. aa - Be a 20°? Stripes Forever, Glory is 
bnew there was a lene curly G Zz a - ¥* “ : shown in a slow fadeout at- 
‘ 2 é $ ca tired in a gorgeous creation 
string attached to it some HE PLAYS FIRST ANVIL IN THE ANVIL CHORUS presented to her by a new 
place so I just threw it away. admirer. 
A short time later he sent me a second hero with the joyful tidings that the Caption; And so the Trembling 


or follow-up letter couched in still 
more glowing terms. He played up 
the old hokum about every person hav- 
ing the ability to write if they only 
had the courage to try. His middle 
name was Confidence with a capital C 


and he implored me to submit a 
sample. The action would place me 
under no obligation. He would ap- 
praise the material absolutely free 
and advise me honestly of its merits 
Also he assured me that he was on 
the inside and cheerfully would act 
as my agent in disposing of the 


script at a highly remunerative figure. 


“At sundry and divers times in 
my pilgrimage through this well 
known vale of tears I have been 
stung severely in my confidence. As 


a result I also have adopted a middle 
name that starts with a C, but the C 
case stands for Caution. How- 
ever, sometimes the C also stands for 
Curiosity. I decided to test out this 
guy by submitting a gosh-awful com- 


in my 


position for his consideration. 

“T had nothing to do one night so 
I took a few sheets of 
paper and dashed off the synopsis of 
a thrilling scenario which I explained 


pencil and a 


in a footnote was bound to be a 
Wow if accepted by the Infamous- 
Slayers Motion Picture Corp., Ine. 
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manuscript showed rare promise. 

“However, it needed a little pro- 
fessional touching up here and there 
and if I sent him $12 he would be 
glad to polish it. Then he would 
sell it to the highest bidder for a 
modest commission of 10 per cent. I 
am neither a mind reader nor a 
fortune teller, but something seemed 
to tell me that when the tall, dark 
man received the $12 I would hear 
nothing further from him. 

“Here,” said Bill, producing a car- 
bon copy of the scenario from one 
of his pockets, “is my first and last 
effort to elevate the silent drama.” 

The Village Blacksmith 

CAST OF CHARACTERS 
The Local Vulcan Silk Main-J oe 
The Clothes Horse, his daughter...... 
Glory Bee Swansdown 


The Colt, his helper, sterling and 


clumsy Chas Hurray 
The Horse Marine............../ Milson Tills 
The Horse of Another Color................ 
DOR ESRI Pan ee a ON oe Walls Havears 


....Dickery Dick 
Horse chestnuts, horse radishes, 
hors d’ouvres, horse and horse, charlie 
horse, horse on you, my kingdom for 
a horse and an assorted collection of 
spare parts. 
Clank! Clank! 


and slow, Chas 


With 


dressed 


measured beat 
in the faith- 


Fingers of Dawn Shyly Pulled Aside 
the Curtains of Night and Allowed 
the Sun to Shine on the Sparkling and 
Iridescent Waters of the Chicago 
River! 

“So far as I 
left the 
ent you 


can see,” I said, “You 
ingredi- 
that 
mess in your literary stew pot. Don’t 
you know that no modern picture is 
complete without a 
which the 
norance of 
the fact that 
ment has been 
stitution.” 


out most important 


when were mixing up 


scene in 
show their ig- 
many things including 
the eighteenth amend- 
added to the Con- 


cabaret 


actors can 


“Maybe so,” said Bill. “Maybe so. 
let’s forget it. Your ref- 
erence to a stew pot reminds me that 


However, 


I had a letter from a man the other 
day in which he said that his losses 
on cast iron kettles from 15 to 30 
gallons capacity were quite heavy 
from scabs, etc. He said he would 
greatly appreciate advice on the prop- 
er method and equipment to adopt 
for making these castings. He also 


wanted to know if a special sand is 
required and if so where could he ob- 
tain it. 

“I told him that without an exami- 
nation of his sand it is impossible to 
say whether the fault lies with his 
present sand or the manner in which 
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it is manipulated. Practically any 
grade of molding sand suitable for 
light and medium weight castings 


I said I was not fam- 
iliar with the characteristics of the 
sand in his district, but if it gives 
satisfaction on his other castings, it 
may be used on kettles. A fine sand 
with an open grain is preferable to 
any other, but a tight sand may be 
opened by the addition of fine sharp 
sand. Also it may be necessary to 
use the vent wire liberally. <A _ suit- 
able block rammed on the inside and 
withdrawn before placing the 
bottom board will leave an open- 


may be used. 


ing in the center to provide a pas- 
sage for the escape of gas and 
steam. Cast iron pots from 2 
to 4 feet diameter usually are 
molded up from an 
iron pattern. Iron flasks are best 
but wood flasks are employed ex- 
tensively. They are bolted across 
the ends and kept in good con- 
dition. A loose flask will give 
and even if the iron does not 
run out at the joint, the casting 
will be thick and over weight. A 
followboard is provided into which 
the pattern is lowered to its full 
depth, mouth up. The pattern is 
filled with sand which is not 
rammed in the usual manner, but 
is tramped off lightly. The proper 
density of this sand is a nice 
point to determine and only can 
be learned by experience with any 
particular sand. An _ extremely 


bottom side 








which may be in 
On deep pots it 


with a 
two parts. 
is more convenient to use a separate 


placed cope 


one or 


cheek and cope, but on comparatively 
shallow pots, the serves as a 
combined cheek and The mold 
is poured through two or more small 
pop gates located directly on top and 
connected to a pouring basin on the 
upper side of the cope. Some mold- 
ers prefer smal] flat 


cope 


cope. 


wedge gates to 


the plain round or square pop gates, 


commonly used, 


The objection to the plain pop gate 








sential and where if the core is moved 
a trifle either way during the 
ming operation it will make no 
The 


curacy of 


ram- 
dif- 
where ac- 


essential is 


ference. usual custom 


location 1s 


to attach a core print to the pat- 
tern by long pins extending through 
the print from side to side. The 
pins hold the core print in place 
until a_ sufficient quantity of sand 
has been rammed around it to hold 
it firmly in place. The pins then 


may be withdrawn through the back. 
After the lifted off 
the core prints are drawn in and 


cope has been 


replaced by the cores which are 
to form the lugs, handles, trun- 
nions or other projections.” 
“That’s enough about work for 
one night,” I said. “Lay off 
it a while and let’s get back 
where we started. Are you go- 


ing to write any more scenarios?” 
“Instead of answering your 
question,” said Bill, “I'll tell you 
a story I heard the other day. A 
lady visiting a bug house asked 
one of the bugs why he was not 
working like the others. ‘Why’ 
said he ‘I’m daft.’ ‘Well,’ said 
she, ‘the others are silly too, are 
they not?’ ‘Sure are’ said 
he, ‘But I daft as all 
that!’ ”’ 


they 


am not a 


Causes Pinholes 
Will 


small 


Question you advise if 


pinholes in malleable cast 








open sand may be pressed down 
quite hard, while a finer sand only 
can be pressed to a sufficient density 
to resist the erosive action of the 
iron which has to flow over it. In 
extreme instances the sand is so sen- 
sitive that the casting must be gated 


at the bottom around the outside of 
the rim. 

“This method may be used in an 
emergency, but is not recommended 
where the castings are made in any 
considerable numbers. Skin drying 
the mold also serves to insure th» 


production of a nice casting in dan- 
gerous sand, but it increases the ex- 
pense. In either case it is advisable 
to employ a_ stronger, opener 
and cast the iron in green sand molds. 

“A drag placed on the followboard 
is filled with sand and rammed firmly, 
particularly around the rim of the pot 
to prevent the iron from straining at 
that point. The drag is vented either 
with a wire or by the removal of a 
block, a bottom board is rubbed down 
to a bearing after which the combina- 
tion, of followboard, drag and bottom 
board are clamped together and rolled 


sand 


over. 
“The followboard is removed and re- 
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ALL 


ings might be caused by the sand 


WORK AND NO PLAY SURE DOES SHOOT used? In the case we have in 
ONE'S GOLF SCORE : : 

mind the surface is excellent, 
is that unless the greatest care is and the casting in all respects in 
observed a certain amount of loose good condition except for occasional 
dirt or dust will be washed in along small pinholes under the surface. We 
with the iron. The wedge gate is a are interested to know if these are 
better dirt catcher and usually may be due to the sand in any way 
removed from the casting more easily, Ansawer—Pinholes 7 malleable 


than the other 

“On 
thin 
ings, a section which sets quickly, the 
question of securing a dense metal 
does not apply as it does on castings 
of heavier section. This is one of 
the reasons why large, heavy pots in- 
variably are with the bottom 
down. 
“Lugs, handles, trunnions and other 
pot patterns 
for either by attaching 
pieces to the pattern’ which 
drawn in after the cope is 
lifted, or by laying small cores con- 
impressions of the handle or 
lug up against the face of the pat- 
tern at the required points and then 
ramming them up in the sand as a 
part of the mold. 

“This latter method is practiced 
where accuracy of position is not es- 


types. 
of the 
metal in 


account comparatively 


section of these cast- 


cast 
side 
projecting members on 
are provided 
loose 


may be 


taining 


castings can be caused by a number of 


agencies, among which sand is _ in- 
cluded. If the sand is not free vent- 
ing or is too wet, it is apt to cause 
such holes. Also if the iron is oxi- 
dized to the ferrous state it is apt to 
react with any organic matter which 
might be in the sand. The gases gen- 
erated then are apt to produce pin- 
holes in the castings. The exact rea- 
son in individual cases would have to 


be investigated to determine the cause 


for blowholes. Various operations en- 
tering in must be known to decide the 
real cause 

Phosphor gear bronze, S. A. E. 


specification No. 65 calls for the fol- 
lowing composition: Copper, 88.00 to 
90.00 per cent; tin, 10.00 to 12.00 per 
cent; phosphorus, 0.10 to 0.30 per 
cent; lead, zinc and other impurities, 
max. 0.50 per cent. 
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Devises Tests for Sand Cores 


Made With 


ereal Binders 


EREAL products’ have been 
used as sand binders from 
the earliest periods of found- 
ry operations. Within recent years, 
new products obtained mainly from 
corn, have been placed on the mar- 
ket and have found extensive use 


as core binders. The chief charac- 
teristic of these materials is their 
bonding action produced both before 


and after baking the sand mixtures. 
A cereal bimder often is used with 


other binders in making cores, be- 


cause of its property of sticking the 
sand particles together before the 
cores are baked. 

An important consideration in the 
selection of core binders is the cost 
per unit of bonding strength. As all 
cereal binders are marketed on the 


basis of weight, it is important that 
these materials. be used in _ core 
sand mixtures on the 
when comparative results are required. 
It has been found that the commercial 
cereal products vary considerably in 
weight per unit of volume. 


same basis 


To determine the relative values 
or most economical practice in the 
use of cereal binders, methods must 


be available for measuring the prop- 
erties of cores made with these mate- 
rials. It has been 
velop a method for determining quan- 
titatively the bonding action produced 
by core binders before the cores be- 
come strengthened by heating. Also, 
a method for measuring the effects 
of cereal binders on the permeability 


necessary to de- 


of cores was required in the investiga- 
tion of these For obtain 
ing the strength of baked cores, test 
x & 
way 


materials. 


specimens 1 x 1 inches were 


made in a uniform and after 
baking for definite intervals at speci- 
fied temperatures, were broken trans 
inches 
the 
the 
process comparative 
tests of Radiated 
should be avoided and provision made 


versely on supports 6 
It is well to point 
for 


apart 
necessity 


baking 


out 


accurate control of 


when making 


core binders. heat 


for obtaining uniform temperatures. 


Property of cementing the sand 
particles in a core sand mixture be 
fore the cores are baked is know 
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By H. L. Campbell 


In all cases where 
intricate cores are made or where 
considerable handling of cores is 
necessary before the cores are hard- 
ened by baking, this property is of 
importance. Due to the 


as green bond. 


fundamental 


Studies Core Binders 


Methods for the green 
bond of care and the 
permeability of dry sand cores were 
given in a paper presented at the De- 
American 


measuring 


sand mixtures 










troit convention of the 
Foundrymen’s association. 
H. L. Campbell, author of the arti- 
cle, has been connected with the 
University of Mich- 
ligan, Ann Arbor, 
'Mich., since 1921 as 
assistant professor 


of metallurgical en- 
|gineering, in charge 
of instruction in the 


lfoundry and_ forge 


lshops. He _ received 
lhis techineal  train- 
ing at that univer 


sity, being granted 
the degree of 
~ B. Ch. E. in 1914 
M.S. in 1921. 


beginning 


uy. OL. and 


Campbell 


3efore 
had 
with 


his present position he industrial 
metallurgical experience plants 
City Bay Mich. 
Mr. Campbell is the author of numer- 
metal- 


in Marine and City, 


ous papers and articles along 


lurgical lines and is a member of 


the 
tion, 


American Foundrymen’s associa- 


Chemical _ society, 
Steel 


Society for 


American 
Society Treating 


Testing 


American for 
and the American 


Materials. 


of all core mix- 
the prepara- 
ordinary test 

specimens of green cores are exceed- 

ingly difficult Methods 
which may measuring the 
bond of 


suited to 


relatively low strength 


tures before baking, 


tion and handling of 
operations, 
be used for 
sands 


molding’ 


the 


un- 
this 


sand mixtures. 


may be 
measurement of 


property in various core 


The method, which has been found 
most satisfactory for determining the 
values of green bond in core sand 
mixtures, consists of forcing a cone 
of definite shape into a core of 
standard size and measuring the load 
required to displace a given volume 
of the core body. The action pro- 
duced by the cone is to disrupt the 
sand particles and thereby separate 
the core into two or more parts. 
The more firmly the particles of sand 
are held together, the greater will 
be the load required to separate the 


components of the mixture. 


Green Bond Testing Machine 


the 
testing machine is shown in 
It consists frame 
angle steel to which is 
a wooden hopper and two 
plates. At 
38-inch 


bond 
Fig. 1. 
% -inch 


Construction of green 


of a made 
attached 
wooden 
end of a 


cross one 


piece of aluminum _§ tubing 


is an aluminum having an 


angle at the 


cone 
point of 30 degrees. 
To the other end of the piece 
of tubing, aluminum disk is 
fastened to serve as a support for an 
This unit is guided 
two 


an 


aluminum 
vertically by 


cup. 
roller bearings 
which are secured to the wooden cross 
pieces. 

The load is applied to the cone at 
a constant rate by lead shot dropping 
the hopper the 
provided the opening 
hopper to control the 
To permit free movement of 


from into cup. A 


slide is below 
in the 
of shot. 
the 
the hopper, having an opening some- 
than the 

the hopper. 


flow 


slide, a diaphragm is placed in 
opening at 
The flow 
of shot is instantaneously 
the the test 
distance of 2 inches. By 
electrical the 


what smaller 
the bottom of 
stopped 
when cone penetrates 
core a 


means of an contact, 


circuit through an electromagnet is 
closed and this actuates a trip mech 
anism which closes the opening in 
the hopper To protect the point of 
the cone, a stop is provided for the 
low position of the cons Also a stop 
is used to support the moving unit 

in its raised position. 
It is necessary to make the test 
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cores in a uniform manner. For this 
purpose, a core box having a hemi- 
spherical opening 5 inches in diameter 
is clamped to another box with a 
cylindrical opening 5 inches in di- 
ameter and 3 inches high. This as- 
sembly is mounted on a core mak- 
ing machine and the sand mixture is 
jarred into the hemispherical cavity 
by 10 blows of the core making ma- 
chine. After cutting off the excess 
sand, the core is turned out on a 
glass plate which 6 x 7 inches. 
The plate with the body of sand 
is then placed on the wooden base 
of the green bond testing machine 
so that the point of the cone is di- 
rectly above the center of the hemis- 
pherical core. The cone is lowered 
gradually on the green core and 
the flow of shot is started. On the 
completion of the test, the weight of 
the cup and shot in the cup is de- 
termined and to this is added the 
weight of the moving unit. The 
values of green bond are expressed 
in grams. 


18 


Results of Green Bond Tests 


Values for green bond of core sand 
mixtures prepared with cereal binders 
vary with the proportions of water 
used in the mixtures. Some results 
of green bond tests are given in Table 





in core boxes without much difficulty. 

Green bond values for core sand 
mixtures prepared with different 
cereal binders are shown in Table II. 
A ratio of 1 part by weight of cereal 
binder to 50 parts by weight of 60-70 


of gases through porous bodies, is 
known as permeability. 

Permeability of cores generally is 
of greater importance than the per- 
meability of other parts of molds. 


In many cases the cores are almost 
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Fig. 2—Permeability 
Testing Apparatus for 
Making Tests on Dry 
Sand. Cores. After 
the Test Is 


Placed Position, 


Piece 
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TEST CORE 























a Definite Volume of 











Air Is Forced 
Through and the Pe- 
ried of 


Time _ for 


4 


DB (TT 





Effusion Is Taken 

































































I. A mixture of 2250 grams (1500 
cubie centimeters) of 60 to 70 mesh mesh Michigan City sand was used in 
Michigan City sand and 45 grams obtaining these data. The volume of 
(about 70 cubic centimeters) of a Water used in preparing the green 
cereal binder was used in the tests ‘Sand cores was 4 times the volume of 
reported in Table I. These data indi- binder. 
cate that the green bond increases One of the important requirements 
with additions of watc: until the of dry sand cores is the provision for 
mixture becomes too wet to be used venting the cores. This property, 
DRAWING 261-K 
MAL ei 
SMe he 
e——— 8 - — 
_ on 
CLEcTRO 
MAGNET 
HOPPER FoR 
LfAD SHOT 
ma ‘hones es Ana ism 
SLIDE To 
Sw oF SuOT 
- Flow 
#STECL Ana , 
CUP IN WHICH 
SHOT IS 
STOP FOR ° 
RAISED POSITION = 
"oo ELECTRICAL , 
ROWER game ——— CONTACT 
euide 
STOP FOR 
LOW POSITION 
OF CONE 
ROLLER BEARING 
Oude 
DISPLACEMENT = 
CONE 
ST POINT 2° LON® 
TEST CORE 
MEMASPNERE ~— GLASS PLATE 
5 INCHES IN 
DIAMETER WOODEN BASE — - 
ENGINEERING RESEARCH 
PROJECT 286i 
FIG. 1 CONSTRUCTION OF GREEN BOND TESTING MACHINE 
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which is a measure of the rate of flow 
completely surrounded with metal and 
the areas through which gases 
escape from the cores are relatively 
small. Therefore the permeability of 
cores must be sufficient to allow the 
gases, which are produced by contact 


can 


of the molten metal with the cores, 
to escape freely. Otherwise, these 
gases will be forced into the metal, 


causing defects in the castings. 
Apparatus used 
permeability of 
shown in Fig. 2. 
in which is placed a test core, an air 
holder such the American 
Foundrymen’s’ association standard 
test for determining the permeability 
of molding 
between these 


the 


1s 


in measuring 


dry sand cores 


It consists of a cup 
used in 


as 


and a connecting 


Mercury is put 


sands, 

units. 
into the cup around the test core so 
that the delivered from 
the air holder, cannot pass around the 


air, which is 
As a core will float in mercury, 
it is to hold the test 
down with a weight. The air supply 
connected to the cup by a 
which fits tightly 
rubber stopper on the 

Outside dimensions of permeability 
test are 3% inches in diameter 
and At the 
of one side of each core is a cavity 
1% inches in diameter and %-inch 
deep. These cores are made in a core 


core. 


necessary core 


brass 


IS 


sleeve over the 


air holder. 
cores 


1% inches high. center 


or 
ood 











mak- 
mixture 


is attached to a core 


box which 
ing The 
is jarred into the core box by allow- 


machine. core sand 
ing a head of 3 inches of sand to fall 
10 times from a height of 12 

A test core is put into the cup, the 


inches. 


weight is placed on the core and mer- 
cury is poured around the core until 
through the tube 
on the side of the cup. The operation 


it overflows small 
of the air holder is the same as used 
permeability tests of 
After turning the in- 


when making 


molding sands. 


liable, because there is no possibility 
of the air supply short-circuiting 
around the core during a test. Fur- 


little chance of 
cores during bak- 


through 


there is 
test 
the 
passes is 
the 


cores 


thermore, 
damaging the 
because section 
the 
To determine 


ing, 


which air protected 
of the 


made from 


accuracy 
method, 6 test were 
each of a number of different batches 
The 
the 
first 


of core sand. following figures 


obtained 
10, 10, 10; 


are typical of results 


time in seconds: core 














dicator on the valve to VNT, raise the second core 10, 10, 10; third core 11, 
bell to the mark X on the wall of the 11, 11; fourth core 10%, 10%, 10%; 
bell. Then turn the indicator to off fifth core 10%, 10144, 10%; sixth core 
and the bell will remain in its raised 11, 11, 11. The average permeability 
lable I 
~ y . ~ 
Green Bond Values in Grams 
Water added in cubic centimeters 7 140 21K 280 350 4.0 
Peret CaS  cccocce 4 1,039 1,101 1,156 1,201 too 
Second test . 760 1,001 1,064 1,140 1,214 wet to 
Third test . 729 1,016 1,056 1,116 1,231 make 
cores 
Average 747 1,019 1,074 1,137 1,215 
Table II 
~ y ° ~“ 
Green Bond Values in Grams 
Binder designation \ B Cc D k 
Average green bond value in grams 1,118 1,19 1,187 1,267 774 
fable Ill 
. “4° rm 
Results of Permeability Test 
Binder designation A BK C D E 
Average permeability 4.2 5.6 3.2 5.4 6.3 
Table I\ 
“4 ‘“ 
Average Transverse Strength 
Binder designation \ B ( D E 
Average transvers« trength in pounds 41 is 31 53 $2 
position. When ready to start the value for these cores is found by 
test, turn the indicator to on and_ dividing 100 by 10.4, 
the bell will lower as the air is forced Average permeability values for 


With 


time in 


the aid of a 


seconds re- 


through the core. 
the 
quired for the bell to lower from the 
O mark to the 2000 mark 


stop watch, 


is obtained. 


The water levels in the manometer 
are noted during the test. 

The values for permeability are 
inversely proportional to the time 


volume of ait 
thickness 
which 


required for a definite 


to pass through a definite 


of core. To have numbers can 
permeability 
the 
number of 


test 


be readily compared, 


obtained as quotient 
the 


the 


are 


divided by 


values 

of 100 

seconds 
The 


apparatus 


found during 
leakage in any part of the 
checked by 


the 


air 


may be plac 


ing a rubber stopper in 


opening within the cup and noting the 


change in level of the bell during a 


five-minute interval 


Results obtained in 


permeability of dry sand cores by 
the method described above are re 
356 


center 


measuring the 


with commercial cereal 
the 


binder to 50 


cores made 


binders in ratio of 1 part by 


weight of parts by 
Michigan 
Ill. It 


from these data that 


weight of 60 to 70 mesh 


City sand are given in Table 
iS apparent some 


binders have a greater tendency than 


others to obstruct the Zas passages 
in dry sand cores, 
Bonding property produced by 


cereal binders may be determined 


most satisfactorily by transverse tests 


of cores which are made and baked 
under definite conditions. Methods 
and equipment for making test cores 
in a uniform manner and for measur- 
ing the breaking loads are described 
on pages 72 to 82 of the Transactions 


of the American Foundrymen’s Asso- 


for 1926. 


ciation 


To obtain maximum results from 


cereal binders, it is necessary to use 


sufficient water in the preparation of 


the mixtures to dissolve and distribute 





the binder 
sand. 


throughout the 
The exact amount of water to 


uniformly 


be added will depend upon the con- 


dition of the materials used. As a 
general rule, the highest dry bond 
strength is obtained when the total 


water addition to dry materials is 
about four times the volume of the 
cereal binder. 

The average transverse strengths 


different cereal 
Table IV. The 


from mixtures 


of cores made with 
binders are given in 
test 
containing 1 part by weight of 


and 50 parts by weight of 60 to 70 


cores were made 


binder 


mesh Michigan City sand. In each 
test batch, the volume of water used 
was four times the volume of binder. 
The cores were baked for 1 hour at 
350 degrees Fahr. 

Methods have been developed for 


measuring the green bond of core sand 
mixtures and the permeability of dry 


sand cores. These properties, as well 


as the dry bond strength of cores, 
should be obtained when comparing 
the relative values of cereal binders 
or establishing the most economica 
practice in the use of any of th 
cereal binders. 


Investigate Properties 


Rensselaei Polytechnic institut 


Troy, N. Y., 


on the 


1 ? 
bulletiu 


has published ra | 
thermoelectric 
alloys, by 
author 
nickel; nickel 


investigation of 
nickel 
The 


and 


properties of 
Harry A. 
alloys of 


some 
Irving. 

cobalt 

ana 


then 


molybdenum and manganese; 


copper and nickel to determine 


characteristics for use in thermo 
for 


Cobalt 


couples temperature determina 


tions. additions to nickel 


caused inversion points to appear i 


the curves. Nickel-molybdenum ele 
ments containing 20 per cent molyb 
denum and 1 per cent manganese has 


the highest known e.m.f. positive to 


platinum. An alloy of electrolytic 
copper and_ electrolyti nickel con- 
taining 0.63 per cent nickel can be 
used satisfactorily as compensating 
leads for the platinum thermocoupl 


Appoint Managers 


Joseph E. Hodgkins and Anthony 
D. Weber, have been appointed man- 
ager and assistant manager respec 
tively, of the New England branch, 
524 Atlantic avenue, Boston, of Jen- 
kins Bros., Bridgeport, Conn. Mr 
Hodgkins has been connected with 
the Boston office since 1898 and Mi 
Weber since 1908. John D. Stiles 
formerly manager of this office has 
retired from active business, but will 
retain interest in the company as one 


of its directors. 
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Fig 1—Defects 


may be caused by 
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HE subject of castings defects 


and 


does, 


is both broad intricate. 

Dealing, as it with all 
phases of the founders art, the com- 
plexities of human nature, and the 
complications of metallurgical science, 
this subject 
involves numerous difficulties. 


logical presentation of 


Castings losses mean money losses, 


lessened profit to the founder and 
economic waste to the nation. Low 
production foundries making castings 


of simple design, requiring little ma- 
chining, and acceptable within a wide 
range of physical properties may have 


low losses consistently. However, 
castings which must pass rigid in- 
spection, are difficult to mold, are 


made under pressure of high produc- 


tion schedule, and machined all over, 
often are subject to heavy losses. 
It seems probable that a gross aver- 
age of all losses of castings would 


reach approximately 10 per cent of 
total foundry and machine shop re- 
jections. The sterling foundryman 
will be eager to deny this and he 
will tell of months at 0.5 per cent 
loss, of castings that ran for years 
without a loss, etc. They say that 
exceptions prove the rule—so excep- 
tions readily are granted! 

Much of the tremendous waste re- 
sulting from loss of castings is pre 


Such prevention may be ac- 
study of 


ventable. 


complished by systematic 


losses and by the use of common 
sense methods. Losses too often are 
considered solely from the _ respon- 
sibility viewpoint. That is, they are 
classed as core losses, molding losses, 
machine losses ete. This is unfortu- 
nate and leads directly to a _ shifting 


The 
constructive, way is to endeavor 
estly to the 
causes rather than to juggle respon- 
It is more important to re- 


of responsibility. positive, or 
-arn- 
determine underlying 
sibilities. 
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move the cause than to find a culprit. 
It will be possible to touch only the 


high spots in dealing with the vast 
subject of casting losses. The origins 
of some defects still are themes for 














show the 


Fig —Jnvestigation may methods 


melting responsible for defects 


speculation. Other defects are sub- 
ject to a multitude of influences and 
infallible indicators for their exact 


placement are not available. However, 


existing accurate information is so 


voluminous that logical and system- 


What Causes 


Common Defects 


in 


CASTINGS? 


By John W. Bolton 


atic will exceptionally 
There 
jump- 

try 
without 


surveys prove 


valuable to every foundryman. 


is often too much hysterical 
ing around when losses get high 
ing this that 


first studying the 


and cure all 


problem and using 


a little reason. Experience has shown. 


there is no substitute for constant 


supervision. 


So much is said about mysterious 


influences, obscure elements, traces 
of gases, and infallible nostrums that 
an outsider may feel that gray iron 
founding is an occult science. This 


viewpoint is absurd 


It might be well to 


foundryman or 


compare the 
metallurgist to a doc- 
ills of 


ailments of 


tor who castings 

What 
first? He makes 
this he first 


inquires 


one cures 


instead of men. 
the 
a diagnosis. To do 
the 

habits 


does doctor do 


studies symptoms. He 
the 
the patient, and determines the causes 


into and experiences of 


of the trouble. Then he defines the 
disease and specifies remedies. 

Each trouble is a case to itself and 
demands individual attention. The 
best remedy for defects is preventa- 
tive medicine used by the man on 
the job. According to the old adage, 
an ounce of prevention is worth a 


pound of cure. The man on the job 
knows all the past history and little 
details which have so much to do 
with the case. If he will think clearly 


he can go far toward solving his 
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Careful sec- 
ection of all rau 
materials used in 
the manufacture 
of castings ts ¢a- 
sential if defects 


are to be avoided 

















































COPE 


—— 


DRAG 
X—Pouring basin 
Z—Down gate, or sprue 


Y—Cylindrical casting 

















UNLESS THE DOWNGATE 


TRAPPED IN 


FIG. 4 


problems, undoubtedly he can do most 


by keeping conditions correct so that 


troubles do not arise so readily. If 
outside help is needed a_ reputable 
man should be given time to get 
at the basis of the trouble. Of late 
years science has developed many 
powerful accurate 
but these of value 
used in a common 
may 
to any of several 
Allocation according to 
is a favorite method. 
may be classed as foundry bad cast- 
shop rejects. In 
typical castings 
selected, their 
their method of 
and possible 


instruments 
when 


and 

are only 
sense way. 
according 


systems. 


Losses be classed 
logical 
responsibility 
Losses also 
and machine 
article 
have 


ings 
this several 
defects, been 
defined, 
explained 


suggested. 


appearances 
formation 
remedies 
Classification of Losses 
the expression—a 
What this 
obvious that a 
free 


often hears 


sound casting. 


One 
good does 
phrase mean? It is 
sound casting means one that is 
internal and external defects 
for example blowholes, scabs, shrink- 
etc. <A high grade foundryman 

old school once this re- 

“in 3 get per cent 


molders I could produce cent 


from 
ages, 
f made 
100 
100 
Considerable truth be 
the remark, but today all 
around mechanics are rare. Necessity 
the at- 
encourages the 
application of fool proof 
However, these alone will 

Mechanical may 


the 
mark: 


2) 
could 
per 
castings!” may 
found in 
production and 


itself 


for economic 


titude of labor 
widest 
methods. 
not suffice. devices 
made which the 
for strength and skill, but there is no 
Habits of 
carefulness and of attention to details 
as skill, 
theoretical knowledge. 
There are two classes of men 
in the foundry. One is the fatalist 
who thinks bad heats are due to the 
weather or predestination. The 
ond, or the progressive foundry execu- 


be lessen necessity 


substitute for willingness. 
brawn, or 


are important as 


sec- 


jr 
SAR 


THE IRON AND CAUSE 


A-A-A—Blowholes 
IS KEPT FILLED WITH METAL, GAS MAY RE 
BLOWHOLES 
tive is somewhat of an optimist. He 


believes that if he tries long enough 
and hard enough he may improve his 
shop conditions and approach some- 
thing like desirable practice. He never 
to his ideal, but he is the man 
helps the foundry industry ad- 
Usually he is the fellow who 
money, while the type 
executive is being pushed the 


gets 
who 
vance. 
first 

to 


makes 
of 
wall. 

To 


Defects Due U nsoundness 


Blowholes usually are rounded cavi- 


ties, either spherical, elongated, or 
flattened. Their walls often have a 
shiny appearance and sometimes a 
silvery metallic lustre. At times the 
walls are dark, almost blue, while 
occasionally they are colored. Blow- 
holes may be large, but often they 
are extremely small. Minute blow- 
holes are known as pinholes. Blow- 


holes rarely occur on the drag face 





by bubbles of gas being trapped in 
the metal. The gas often comes from 
the materials in the sand and in 
some cases is formed within the metal 
itself. Liquid metal seems capable 
of containing a considerable volume 
of gas. Recent research has shown 
that solid cast iron will hold only 
small amounts of gases in solid solu- 
tion, according to Eckman, Jordan 
and Jominy in the Transactions of the 
American Foundrymen’s association 
1925. Solidification therefore will 
thrown any gases present out of the 
solution, with consequent formation 
of free gas in the metal. 

Action of dissolved gases in water 
furnishes an interesting comparison. 
When water is heated the sepa- 
rates from water considerably under 
the boiling point. When the water 
is cooled again some air may be re- 


air 


dissolved. When water is frozen, as 
in an ice plant, the gas again sepa- 
ates out. Surface and some well 
waters contain so much air which 


separates easily on freezing that clear 
ice cannot be made. When distilled 
water is used the gas concentrates in 
the last part to be frozen and then 


separates out on the final freezing 
This causes the white centers in many 
ice blocks. 


Gases may be dissolved in the liquid 
metal either through some irregularity 
in the melting process or through 
improper handling of the molten iron 
It long has been known that 
air promotes wildness and causes loss 
of fluidity. The volume of air usually 
assumed correct for good melting 
practice is about 30,000 cubic feet per 
ton of metal melted. The author has 


excess 

























































































































but commonly are found on the cope seen successful melting using 24,000 
surface. Often they occur thruout cubic feet per ton melted. 
body of the casting. The maximum melting rate of a 
Blowholes are gas cavities, caused cupola generally is above the rate 
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giving the best metal. If the melting 
rate increases proportionally with in- 
crease in air volume it may be as- 
sumed safely that the volume is not 


excessive. If it takes 20 per cent 
increase in air volume to obtain ten 
per cent increase in melt, too much 


air is being used. Too slow melting 


also gives dull iron. 

Proper use of slag insures an air 
proof blanket and guards the metal 
against some of the evils of high 
blast. Low bed and poor slag cause 
high oxidation of manganese, silicon, 
carbon, and iron, besides causing a 
tendency toward formation of dull and 
gassy metal. A thick wet bottom 
has a similar tendency. The ad- 
visability of using highly oxidized 
or rusty and thin material such as 
steel flashings, is questioned by many. 

In presence of high sulphur, gassy 
or oxidized metal is particularly like- 
ly to develop blowholes. The holes 
generally are found as numerous blows 
and pinholes on the cope side. This 
may be due to reaction between the 
sulphur and oxygen with formation of 
volatile sulphur oxides. 


Metal Should Be Hot 


As explained, high 
temperatures drive gases out of cer- 
tain liquids. For that reason melting 
hot apparently has every advantage 
in cupola practice. Optical pyrometers 
give a reasonably accurate check on 
spout and pouring temperatures. 
Temperatures are 2600 degrees Fahr. 


previously was 
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FIG. 7—DIRTY OR DAMP CHAPLETS AND RUSTY IRON PLATE CLIPPINGS MAY 
CAUSE SERIOUS DEFECTS IN THE CASTING 
hot and 2800 degrees Fahr. for ex- perature will be around 2450 degrees 
ceptionally hot iron. Measurements Fahr. which may be perfectly sat- 
are made as a stream falls from the isfactory. However the /ast iron out 
spout to the receiving ladle and a Of the bull ladle may be 50 to 75 
radiation factor of 150-200 degrees degrees Fahr. lower and the tempera- 
is allowed to compensate for lack ture of the metal poured into the mold 
of black body conditions. will be below the low limit. 
Assuming the iron is melted hot, Moderately high pouring tempera- 
with proper air, bed, stock, etc., many tures lessen the chances for blowholes. 
evils may befall it from the The iron is more fluid and gases 
time it leaves the tap spout until generated from the metal itself and 
poured. Perhaps the most serious from the many molding factors, which 


of these is loss of temperature. Every 
ladle transfer means loss of 50 to 150 
degrees Fahr. 

For intricate work low phosphorus 
metal should be poured 2400 degrees 
Fahr. or hotter. Assume a_ spout 
temperature of 2750 degrees Fahr. 
and first losses of 100 degrees Fahr 
per transfer. The metal travels in a 
crane or trolley bull, the first iron out 
of which goes into the first hand or 
shank ladle at 2550 degrees Fahr. 









































for fair iron, 2700 degrees Fahr. for When poured into the mold the tem 
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Fig. 6—Hard ram- 

ming decreases 

the permeability 

and increases the 
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will be explained later, have a better 
chance to escape from the metal. All 
castings blowholes at some 
stage of the pouring process. 
are generated in the mold, 
and some of those generally pass into 


contain 
Gases 


always 


the metal. Unless the metal is suf 
ficiently fluid for these to pass 
through, bubbles are entrapped, and 
blowholes result. 


Delay between tapping and pouring 
allows more opportunity for action of 
gases before and during solidification. 
At the point where some graphite 
separates there is a surface oxidation, 
resulting in Wet ladles, 
boiling, indicate poor 

Water is decomposed 


flowering. 
resulting in 
shop practices. 


easily when passing through molten 
iron at high temperatures, forming 
hydrogen, and oxygen. The latter 
element probably combines with the 
iron to form magnetic oxide, silica, 
and carbon oxides, the latter being 
gases. The addition of iron to coo 
the metal in the ladle or alloys may 
have had effects in certain cases. 
Lists Precautions 
To secure gas free metal to the 


molds the following precautions should 
be taken. 

(1) 
extremely thin or badly oxidized scrap 

(2) Have the bed the proper height 
and adjust the coke charges to main 
tain this height. The 
will vary to 
of the height 
the type 
A high 

(3) the correct 
previously explained. 


Use small charges with m 


proper height 
the velocity 
of the stack, 


other factors. 


according 

blast, the 
of coke, 

bed also 


Use 


and 
may be undesirable. 


air volume 


as 


(4) Maintain a slag bed, preferably 
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60 per cent or more bases, and these 
mostly lime. 

(5) Adjust conditions until the iron 
at the spout is hot. Then ar- 
range handling so that molds are 
poured at the proper temperature. If 
there are unavoidable transfers and 
delays, cover the ladles with charcoal. 
To be effective, charcoal should be in 
lumps about the size of walnuts and 
cover the entire metal surface. 

(6) Avoid a thick wet cupola bot- 
tom and damp ladle linings. 

(7) Observe carefully the action 
of ladle additions. Damp, dirty or 
heavy and finely divided material may 
carry gases into the iron. 

Careless pouring often is a source 
of blowholes and other castings de- 
fects. Unless the down gates are 
kept closed as shown in Fig. 4, con- 
siderable volumes of air may be en- 
trapped. If the iron is dull this gas 
may not have time to work its way 
out of the metal before solidification. 

Molding sands are found with no 
clay, such as silica core sands, up to 
30 per cent or more clay. The zero 
and low clay sands are used in core 
work and in preparation of synthetic 
molding sands. Sands with 6 to 20 
per cent clay are used in molding. 
The character of the work and the 
molding methods determine the per 
cents of true clay permissible in the 
molding heaps. 

Oil sand cores are made using 
a drying oil as binder. The most sat- 
isfactory oils are those forming a 
hard strong film when exposed to heat 
and excess air. Core drying is an 
oxidizing reaction, not merely a _ heat- 
ing. Therefore best results are ob- 
tained only with excess air present. 
Linseed and china wood oils have 
proved the most satisfactory drying 
oils. However, these oils are natural- 
ly thick or 
spread over the grains readily. For 
this reason they are used most ad- 
vantageously with a thinner, such as 
naphtha, light distillate, or kerosene. 
There are a number of proprietary 
oils on the market some of which are 
based on linseed oil. Adulterations, 


viscous and do_ not 


when used in too high amounts, de- 
stroy the quality of the oi]. Poor dry- 
ing oils will not give a hard core. 
Heavy mineral oils slow down baking 
and weaken the core. 

Just enough oil should be used for 
cores to give a thin coating over 
each sand grain. This usually is 
accomplished at somewhere’ between 
40 to 100 parts by volume of sand 
to one part by volume of oil. Oil 
should be used like glue as a thin 
even coat is more effective. Excess 
oil in a core requires longer baking 
and produces little additional strength. 
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The core is less permeable because 
some of the spaces between the sand 
grains are filled, and when heated 
and burned in the mold such a core 
will generate larger volumes of gas. 

Generally speaking, the finer a sand 
the less its permeability. However, 
a uniform fine sand often is more 
permeable than a coarser sand which 
is not uniform in grain size, since 
the nonuniform sand will pack closer, 
the finer grains working their way 
between the coarser grains. 

In case of either clay or oil binder 
it is essential that the silica grains be 
coated evenly with binder. The addi- 
tion of new molding sands for bonding 
purposes is accomplished most effi- 
ciently when the sand is given a rub- 
bing, rolling action in mixing. The 
old time molder gained this end by 
beating the heap with the back of the 
shovel when cutting sand, or by tram- 
pling the sand about beneath his feet. 
Today this is more efficiently accom- 
plished by mulling machines. Too 
much clay is harmful to sand, making 
it impermeable to gases. On the other 
hand sands too low in clay, wash and 
scab easily. 

Bond in molding sand is effected by 
adding water, and ramming the sand. 
In green sand molding the water add- 
ed remains. In dried and skin dried 
work the moisture is driven out of 
the surface of the mold. 


Effect of Sand 


Sand can affect blowhole formations 
in three or possibly four ways. First, 
the sand must carry off all the gases 
generated and trapped when the iron 
is poured into the mold, vents and 
risers excepted. For this reason the 
sand must be permeable. 

Second, all the steam generated 
when the mold heats up must be car- 
ried off. For this reason it is nec- 
essary to regulate the moisture in the 
sand. Too much moisture not only 
gives more steam to be carried off, 
but sands of too high moisture ac- 
tually are less permeable. Thus too 
heavy sand is a common cause of 
blowholes as noted in Fig. 5. 

Third, the action of the molten iron 
and its carbon on the moisture, min- 
erals, and other materials in the sand 
cause formations of compounds, like 
iron silicates, and formation of gases. 

Fourth, presence of impurities like 
limestone fragments may cause trou- 
ble. Limestone, commonly called 
lime, is found in small amounts in 
many sands. Under action of heat. 
limestone which is calcium carbon- 
ate, undergoes the following transfor- 
mation: CaCO, + heat CaO + CO, 

Limestone Lime gas. 
This gas may work its way into the 


metal and if the particle is against 
the metal the pinhole may be directly 
under it. 

Handling or use of the sand has 
much influence on its tendency to 
form blowholes. A _ skillful molder 
can use a poor sand successfully. The 
permeability or openness can be reg- 
ulated by ramming and venting. Hard 
ramming packs the sand, as shown in 
Fig. 6. Some sands pack more 
closely than others. Nonuniform 
sands are most susceptible to packing 
from hard ramming. When a sand is 
packed tightly it cannot carry off the 
gases readily, and hence probably will 
cause blowholes. 

As might be expected dry sands 
are more open and less likely to blows 
as is shown on the chart, Fig. 6. 
Sand suitable for dry work may 
prove utterly impractical for green 
sand molding. All green sands have 
moisture content at which best re- 
sults may be obtained. 

Liberal use of the vent wire will 
circumvent many troubles. To be 
effective the vents should be placed in 
line with the greatest flow of gases. 
The vents should be cut so that they 
cannot be closed up easily or filled by 
metal. 

When a pattern has projections it 
is easy to ram too hard over these, 
packing the sand and causing blows. 
It should be remembered that jolt 
machines tend to ram hardest at the 
face of the pattern whereas squeezer 
molds usually are softer at the pat- 
tern. Use of a sand throwing ma- 
chine sometimes requires adaptation 
of the sand to the ramming quali- 
ties of the machine. If trouble is ex- 
perienced this may indicate that a 
more open looser packing sand should 
be used. 

Chills or denseners if colder than 
the mold may condense moisture on 
their faces. This moisture, made 
gaseous by the heat, may not be able 
to escape through the mold or chill 
so must escape through the metal. 
Chilled metal, since it solidifies rapidly 
often contains such blowholes. 

Dirty or damp chaplets may cause 
serious blowholes. The use of damp 
rusty plate clippings to block up short 
chaplets is bad molding practice and 
a source of blowholes as shown in 
Fig. 7. Some of these blowholes may 
be exceptionally large. 

The general laws then for minimiz- 
ing blowholes are as follows: 

Keep away from operating condi 
tions giving rise to gas generation. 

Allow every chance for escape of 
gases evolved. 

This is the first of two articles on defects 
in castings by Mr. Bolton. The second and 


last installment will appear in an early issue. 
THe Eprrors 
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hicago F 


To A.EF.A. 


ANY leading Chi- 
M cago foundries have 
thrown open their 
doors to welcome the mem- 


bers of the American Found- 
rymen’s association who will 
attend the annual 
tion at the Edgewater 
Beach hotel from June 6 to 
10. The 
visit many of the plants in 
the industrial district, which 
is offered to the convention 
visitors, is proving a strong 
drawing The 
plete schedule of organized 
group plant has 
pleted and announced as follows: 
Plants to be visited Monday, June 
6—Pettibone Mulliken Co., 4710 West 
Division street; Nugent Steel Castings 
Co., 3100 South Wood street; Hub- 
bard Steel Foundry Co., East Chicago, 
Ind.; Whiting Harvey, IIL; 
American Steel Indiana 
Harbor, Ind.; 


conven- 


opportunity to 


card. com- 


visitation been com- 


Corp., 
Foundries, 
International Harvester 
Co. (McCormick Works); Western 
Foundry Co., 3634 South Kedzie 
enue; and Hansell-Elcock Co., 
South California avenue. 

Plants to be visited 
10—National Malleable 


av- 


3153 


June 
Cast- 


Friday, 
& Steel 


ings Co., 1400 South Fifty-second 
avenue, Cicero, Ill.; and the W. A. 
Jones Foundry & Machine Co., 4401 
West Roosevelt road, Chicago. Non- 
ferrous foundries—Sloan Valve Co., 
4300 West Lake street; James B. 
Clow & Sons, Talman avenue and 
West Lake street; and the Imperial 
Brass Mfg. Co., 1200 West Harrison 
street. 


In addition, an interesting side trip 
is promised by the plant visitation com- 
of the 
club, to the 


mittee, consisting of members 
Chicago 
Ottawa 


territory. 


Foundrymen’s 
district in the Illinois river 
This trip is on the in- 
the Standard Silica Co., 
Illinois Clay Products Co., United 
States Silica Co., Chicago Retort & 
Firebrick Co., and the Ottawa Silica 
Co., who will be hosts. 
Transportation to the Ottawa 
trict will be provided by the com- 
mittee. It has not yet been decided 
whether the party will leave Chicago 
Thursday afternoon or Friday morn- 
The guests will be taken direct- 


vitation of 


dis- 


ing. 
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after visiting in- 


return by 


and 
will 


ly to Ottawa 


dustries there 
Joliet, reaching Chicago early enough 
Friday make 


with all outgoing trains. 


evening to connections 


The hotel committee states that al- 
ready between 300 and 400 reserva- 
tions have been made at the Edge- 
water Beach hotel, the convention 


headquarters, by members of the asso- 


ciation. Usually exhibitors at previ- 


ous conventions have made a similar 


number of reservations 30 to 60 days 
the but the 
reservations made convention 
this the the 
tomary exhibits, are largely by. those 
who ordinarily are 
This is taken to 
nary advance 
in the 1927 meeting. 


The 


convention, 
the 


absence of 


in advance of 
for 
year, in cus- 
not exhibitors 
that 


being 


mean extraordi- 


interest is shown 


general committee announces 


the complete program for ladies’ en- 
tertainment during convention week. 
The first day, Monday, June 6, will 


be taken up by reception, registra 
tion and informal entertainment, while 
Tuesday the forenoon will be featured 
ride. This 
will start from the Edgewater Beach 
hotel will include’ the north 
shore of Chicago, Evanston and North- 
other north 
Tuesday af- 
ternoon is left free for shopping and 


by an automobile tour 


and 


western university and 


shore suburban points. 
recreation. 

The entertainment for Tuesday eve- 
ning, June 7, for both men and wom- 


the 


Rainbow 


en attending convention, will be 


at the popular 
announced 


committee. A 


Gardens, a 
north cabaret, it is 
by the entertainment 
section of this huge amusement 


side 


place 


way of 


oundries Open Doors 


Visitors 


the 
dinner, and the music, danc- 


has been reserved for 


ing and theatrical acts will 


follow. The ladies program 
for Wednesday calls for an- 


other automobile tour, start- 


ine at 10:30, which will 
take in Jackson park on the 
south side and the south 
shore with a luncheon at 
the South Shore Country 
club, a stop to be made at 
the Field museum. Return- 
ing from the luncheon, the 
ladies will visit the Uni- 
versity of Chicago, Ida 


Noyes hall and the chemistry division, 
returning to convention headquarters 
at 4:30 to 5 p. m. 

Thursday will be left free. 
The ride in the afternoon will 
be on the ALABAMA, the flagship of the 
Goodrich lines. Both men and women 
will participate in this ride which will 


morning 
boat 


cover 45 miles of Lake Michigan 
coast line. 
Mrs. Warren G. Jones, W. A. Jones 


Foundry & Machine Co., has been se- 
the ladies’ 
entertainment committee. David Evans, 
president of the Chicago Steel Found- 
ry Co. is that 


lected vice chairman of 


chairman of committee. 


Shipbuilding Firm 
To Close 


William Cramp & Sons Ship & En- 
Building Co., Philadelphia, will 
discontinue its shipbuilding operations 
and turn its shipyard proper to other 


rine 


activities with which the firm is busy. 
The firm was founded in 1830 by Wil- 
liam Cramp and up to 12 years ago 


members of the family were identi- 
fied with operations of the company. 
The Cramp company was one of the 


oldest shipbuilding firms in the United 
States and had built 
the United States, 
Turkey. Many 


were 


for 
Russia, Japan and 
merchant also 
yards. Sub- 


warships 


ships 
constructed in its 
sidiaries of the firm including the 
De la Vergne Machine Co., I P. 
Morris Corp., Pelton Water Wheel Co., 
Federal Steel Foundry Cramp’s 
Brass & Iron Foundry and the Cramp 
Engine Mfg. Co. will op- 
erate. 


Co., 


continue to 
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akes Cores Electrically 


Sand and Binders for Cores Must Be Selected To Fit 
the Work in Hand--Baking Temperature Is Important 


is destroyed, however, if there is clay 


T IS obvious that the surfaces on 
a casting formed by cores should 
be as good as those formed by the 

sand comprising the mold proper. This 

generally recognized. 
frequently filed to 
and no attempt is 
accurate holes for 
It is possible 


fact is not 
Baked 
make 
made to 
machine shop reaming. 
to turn out castings true to size with- 
in limits of a few hundredths of an 
This is done in many specialty 
such as those manufacturing 
engines, pipe 
In these 
most important 
accuracy 
which is to 


cores 
them fit, 
produce 


are 


inch. 
shops, 
automobile radiators, 
fittings, ete. 

of the 
upon its 


cases the core 
parts, 

the 
with- 


is one 
for depends 
metal 

considerable 


thickness of 
stand certain 
Where smooth surfaces are required, 
as in the casting of brass and bronze, 
it has found that 
without a deposit of smoke, 
or other products materially reduce the 


pressures. 


been clean cores 


ashes 


cost of buffing or smoothing up of 
the casting. This is a large item, 
especially in the case of the finer 


kinds of casting. 

Silica forms the principal heat re- 
sisting element in all core sands. As 
it forms frequently than 
90 per cent of the weight of the sand, 
it is naturally the principal ingredient 
of all cores. The individual grains 
of sand in any core must be bonded 
together by some material which will 
hold them tightly. At the same time 
the must be sufficiently 
to vent freely, which means a consid- 


also more 


core porous 
erable percentage of voids in the sand. 

The choice of a core sand depends 
the metal to be 


somewhat cast. 


upon 





Brass and bronze alloys melt at a 
lower temperature than iron, and thus 
remain fluid for a longer time in con- 
tact with a addition, they 
are less viscous when fluid, and will 
corners which iron 
Thus, a 


core. In 


flow into sharp 
would not penetrate. 
which would be amply dense for iron 


core 





or aluminum may be so open when 
Presents Data 
IFFERENT binders do not 
have the same action in mak- 


Experiments should be 
made to find the best binder for 
the type of work handled. Much 


depends on.the proper baking or 


ing cores. 


drying of the since 
cores are spoiled through careless- 


Electric 


ovens are said to give good results 


core, many 


ness or neglect in baking. 


and experiments were performed 


on this type of oven to obtain 
data for proper baking conditions. 


This 


report 


article is abstracted from a 


prese nted by the powe) 


committee, commercial national 











section, National Electric Light 
association. 
used with brass or bronze that the 
metal will penetrate and make a poor 
casting. An iron containing much 


phosphorus is somewhat similar to 
this 


Linseed oil of 


brass in respect. 


the proper grade is 


believed to be the strongest and most 
efficient binder when dealing with 
clean silica grains. Its effectiveness 


in the sand. The material must be 
so thoroughly mixed with the 
that every grain is uniformly covered 
with the oil or an emulsion of oil and 
water. The thing in making 
core sand is to the binder inti- 
mately all over every particle of the 


sand 


great 
rub 
sand. The two must be incorporated 
into a composed 
of uniform-sized particles. The 
sifting or riddling together of the in 
gredients is not real and is 
neither efficient nor economical. All 
oil sand mixtures must be tempered 
with water. 

The heat of the core oven evaporates 
moisture in the sand, and where there 


homogeneous mass 


mere 


mixing, 


is adequate ventilation drives it com- 
pletely off. As the 
outwards from _ the 
oil-bonded core, the high viscosity of 
the oil behind, where it 
uniformly 


moisture 
interior of 


passes 


the 


leaves it 


coats each grain of sand 


Capillary attraction tends to accumu 
late excessive oil at the contact points 


of the sand grains. The oil finally 
dries at these points. Most of the 
other drying oils contain less body 
than linseed and hence do not give 
so firm a bonding mass. 

Flour or dextrine paste—another 


useful core binder, forms small masses 
of grains, which dry on the face of 
the These do flow 
to the contact points, as does oil, so 
that which rest 
naturally at effi 
ciently as binders. 

Resin and pitch bond sand much as 
but less efficiently. They melt 
the flow 


sand grains. not 


only those portions 


contact points act 


oil does, 


in the heat of core oven and 

















FIG. 1--ELECTRIC CORFE OVEN 


SEMICONTINUOUS 


TYPE FIG. 2 


BOX-TYPE 


CORE OVEN, 6 x & x 6 FEET 
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over or between the grains, collecting 
to a certain extent at the points of 
contact. They are not adversely af- 
fected by clay, though they gain noth- 
ing from it. Such a is easily 
cleaned from the casting because the 
carbon in the resin or pitch is burned 
out, thus disintegrating the core. 

Glutrin much like oil, but in 
sand free clay, it tends to be 
driven outward with the moisture. 
This gives the core a hard skin and 
soft interior, with resultant in 
strength. 

Molasses has to handled with 
great care. If the core is taken from 
the oven at the point when 
the has reached the consis- 
tency of ordinary molasses candy and 


core 


acts 


from 


loss 


be 


critical 


molasses 


hardened into thin plates connecting 
the sand grains, the core will be 
strong. If taken out before this period 


if left in the oven too 
long, the to 


oxidized, the strength is problematical. 


is reached or 


allowing carbon become 
With molasses, therefore, results can- 
not be expected to be uniform unless 
care is exerted 

Most attempts to mix different types 
of binders have been failures. Oil and 
flour practically kill each other off so 
far as their value to the maker 
is concerned. Oil and a natural clay 
bond tend to neutralize each other. 

Certain binders baked 
high temperature so as to expel most 
of the volatile hydrocarbons and leave 
little but solid the 
Where this is done an excess of bind- 
ing to 
up binding 


core 


can be at a 


carbon as binder. 


material be used make 
for the of the 
power of the hydrocarbon compounds. 


the 
out, 


must 
sacrifice 


If the baking continues until all 
volatile hydrocarbons are driven 
the volume of the binder is se changed 
that checks will 
in the The 
tains enough hydrocarbon 
strong core, but 
during 
to the 


the liquid 


cracks ol be formed 


core. ideal binder con- 
give a 
enough to 


which 


to 
not give 


off gases pouring are 
workmen. 


metal 


obnoxious 
After contact 
the the 
hydrocarbon compounds, there should 
still be enough binding properties left 
the skin of metal next 
becomes strong enough to 
resist the tendency of the molten mass 
cut the Where must 
flow through or cover the 
surface is protected by silica wash or 
blacking In many 
makes it 
than 
alone. 
dried be- 
added. 


in 


with core has burned out 


to act until 


the core 


to core. metal 


a core 
and wash. 
this 
to 
demanded 
All 
fore 


clay 


cases condition neces- 


binder would 
strength 
should 


material is 


sary use more 


be by 
sand be 


binding 


core 


the 


When mixing the mixture proportions 
be 
is dried, 


determined after the sand 


that uniformity 


should 


so always 
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can be secured. If the measurements 
are made with wet sand, whether 
by weight or by volume, the propor- 
tion of binder to net sand is there- 
by increased, but with an unneces- 
sary addition to the expense. 

The character of the binder 
termines largely the amount of work 
which can be turned 
time. If the material to the 
box, it takes get re- 
In many cases where the stick- 
ing from too 
mixture, the trouble as 
soon as the proportion of the binder 
is reduced. 


de- 


out in 
sticks 
longer to 


a given 


core 
sults. 
comes 


strong a core 


disappears 


Drying the Core 
dif 
dif 


Ca 


time each 


of 


Length of 
ferent class 
ferent binders 
pacity of the 
their fuel 
drying 


to dry 
when using 
the 
required 
Quick 
the 


ovens 


core 
determines 
core ovens 
and consumption. 
increase 


of 


space 


core mixtures 


capacity of a given set 
floor 


and 


They decrease the neces 


sary for a new set, hence lessen 


the plant expense. 
The baking or drying of a core is 
a complex 


the 


process, 
of the 
binders 


depending upon 
the 
first 
the 
the 
proc 
When 


oven 


and 
The 
the starchy or 
to 
part 
baking or 


characte) sands 
of the 


operation in either 


nature used, 
drive out 
of the 
melting. 

off, the 

should have ample ventilation so that 
the Dur- 
ing circulation 
of 


cores is 
The 


the 


resinous 
wate second 
ess Is 
the water is driven 
readily 
the 


important. 


steam 
the 


may escape. 


baking, free 
air is less 
With flour, 


moisture is first 
the 


the 
then 
bread 


starch, or dextrine, 


driven out and 


ba ked 


develop 


compound is 
Te 

the 

but 


as in 


the 
must 


baking greatest 
not be 


to 


strength material 


charred, should be carried 
the 
The 


_—- 
ri”? 


condition of ordinary bread crust. 


temperature is from 350 to 
Fah Under 
should it exceed 


Fahr. A flour taken 
oven maximum strength 


best 
cir 
de 


from 


degrees no 


cumstances 4100 


yvrees 


core 


the at con 


tuins some moisture chemically com- 


bined in the binder, which gives off 
much smoke at pouring. 

With resin or pitch cores the ma- 
terial should be heated to a_ point 
where the resin or pitch will flow 
and unite the grains of the sand 
This is again between 350 and 400 
degrees Fahr. As _ practically all 
black core compounds contain a con- 


of 


be heated 


siderable percentage dextrine, 


these cores must not above 


410 degrees Fahr., otherwise the dex- 


trine will be burned out or some of 
the resin oils distilled off, and the 
material loses in strength. 

With oil sand cores a_ good cir- 





of 


process, 


culation air is through- 
out the The first part con- 
in driving off the moisture, the 
second is the oxidation of the 
Both need plenty of air. If the 
culation is the oil 


long 


required 


sists 
oil 
cit 
imperfect 
for a 


may re- 
moist 
the 
much 
As 


at 


main 

though 
may 
necessary. 


time, even 
temperature 
that 
of the 


than 500 


employed 
otherwise 
binding 


be above 
few 
oils burn less 


Fahr. 


temperature 


degrees 
the oven can be run at a higher 

with 
At the 


uniform 


than starchy or 


resinous binders. same time, 


somewhat more results are 
Fahr 
ovens, 
properly 


eliminate 


obtained about 
By 


automatically 


at 400 degrees 
electrically-heated 
controlled 
ventilated, it is 


almost 


using 
and 
to 


loss, 


possible 
the 
410 


which is 
cent of 
super- 
benefit will 
them 


completely 
10 to 30 
cores where 
the 
only in 
the 


from 
the 


or per 


less careful 
This 
the 

castings, 


vision is rule 


come, not cores 


but in hundreds 
which 
of 
Experiments 
the 

to 


selves 
of 


cause 


are spoiled every week be- 


imperfect cores. 


were conducted to de- 


termine proper baking tempera 


and data ventila 
The 


experiments 


ture secure on 
from 


follows: 


tion conclusions drawn 
the 
In 


necessary 


were as 
small cores it is 
heat the 
the start 


to escape 


baking 
to 
temperature 


not 


cores at a low 
to 


the 


at in order 


allow moisture before 
hardens. 
to the 


degrees 


oil 
these 
found 
the 
resulting 
temperature 


dextrine in 
Fahr. 


temperature, 


Due 
450 


cores, 


was to be 


too high a as dex- 


trine evidently burned, in 
baking 
Fahr. 


results 


weak cores. A 
of 400 
the 


time 


degrees was found to 
best 
of 


dextrine 


vive 
The 
taining 
400 
cores it 
450 degrees 

Many 
resulting in 


baking on cores 
was 1% to 2 
Fahr., but 


to be 1 


con- 
hours 
other 
at 


at degrees on 


said hour 
Fahr. 
ventilation 
the 


tilation is” of 


Wwas 

tests were 
that 
considera- 
sufficiently 
being 


made 
Statement ven- 
secondary 
tion, provided fumes 
to 


to 


are 


removed prevent their ob- 


noxious workmen. 
Twelve pounds of 


kilowatt 


green cores were 


haked per hour 


Publishes Circular 

The of of 
department commerce has 

lished 


merical list 


the 
pub- 


bureau standards 
of 
alphabetical index 
of the United 
master specifications 


and nu- 
States gov- 
which 


an 


ernment 
are promulgated by the federal speci- 


fications board. This bulletin § super- 
sedes miscellaneous publication No. 
73 and is bureau of standards cir- 
cular No. 319. 


urns Patterns on a Lathe 


Work May Be Fastened to the Face Plate with Screws, Glue 


and Shellac 


ENTION was made in a pre- 
M vious article of a sign which is 

fastened on the lathe in a con- 
spicuous place and shows the speeds 
at which work of different diameters 
should run. Fig. 1 shows one type of 
usually is en- 
glass 


used. The sign 


sign 
closed in a frame and has a 
cover to keep it 

If a pattern has two diameters to 
small, 


clean. 


be turned, one large and one 
the large diameter is turned first at 
This gives a better 
may 


the proper speed. 
balance to the work so that it 
then be speeded up by running the 
belt on the next smaller cone pulley 
to turn the smaller diameter. Good 
should determine when the 
However, 


judgment 
work may be speeded up. 
no speed is safe unless the work is 


fastened properly. Care also must be 


taken in handling the tools so they 
do not eatch into the work. 
Various steps in turning a flange 


pattern are shown in the accompany- 
ing illustrations, and the use of chucks 
and tools is explained. Fig. 2 shows 
the casting for which a pattern is to 
be made. If a small thin flange is 
desired, the pattern may be made 
from a slab of wood which is 1/16- 
inch larger in diameter and has 1/16- 
inch additional stock on each side for 
plate con- 
a piece of wood held on an 


turning. The face used 
sists of 
iron face plate by one or more screws, 
depending on the diameter and kind of 
face plate. The wood for the flange 
pattern is attached to the wood face 
plate by gluing several strips of paper 
between them as seen in Fig. 3. After 
the work is turned, it may be partea 
by inserting a chisel at the 





By Walter C. Ewalt 


adhere to the face plate if the pres- 
sure applied when turning is not too 
great. 

Turning a slab in this manner is 
called across the grain or plank wise 
The steady rest first is placed at the 
outside diameter and slightly below 
the center of the work so that the 
of the tool 
horizontally lies directly 
center of the stock. A 
is used for this type of work. The 
chisel is 


work 


top surface when held 
toward the 
skew chisel 
acute angle corner of the 
used to turn the edge of the 
until the last cuts are made when the 
middle of the cutting edge, which is 
slightly rounded, is used to produce a 
smooth edge. The method of using 
the skew chisel is shown at Fig. 3. 
Dividers 


then are used as was 


explained in a_ previous article, to 
make lines on the face of the work 
which show the extreme outside, the 
amount of draft or taper, the fillet 
and the hub, the countersink diam- 
cters, as well as the large and small 
diameter of the tapered holes, all of 
which are shown in Fig. 4. The hole 
is bored out with the round nose tool 
and finished with a skew chisel. The 
corner of the countersink also is cut 
off roughly with the round nose and 
with the chisel. Th 
face of the flange is cut down roughly 
with the from the fillet 
to the outside diameter. The straight 
part is finished with the straight or 
fillet is 
with a sharp round nose. 


finished skew 


round nose 


skew chisel and the finished 


A core print is substituted for a 


hole in Fig. 5. The flange is made as 


previously described, except that the 








Describes Method of Turning Flange Pattern 


center hole is made small to receive 
This hole 
may be bored with a turning tooi but 
it is easier to bore it drill 
held in the tail stock. 

Prints are made by taking a square 
stick of make 
the two them 


the studs of the coreprints. 


with a 


wood long enough to 


prints and marking 
across the corners to obtain the cen- 
The wood is 
placed between the lathe centers and 


ters as shown in Fig. 6. 


the edges taken off roughly with the 
gouge, finished with the skew chisel 
and cut off with the parting tool, as 
in Fig. 7. 

make thc 
thus 
changing the method of parting. The 
body of the flange may be turned by 
one chucking and the draft is cut in 


It may be desirable to 


pattern as shown in Fig. 8, 


the opposite direction from that pre- 
viously described. The recess is cut 
with the round nose and skew chisel and 
the hole is bored through the flange. 
The hub is chucked and turned in a 
manner to the rest of the 
flange and with the same tools. The 
hub remains loose in the pattern and 
the shoulder, which extends in the 


recess, acts as a dowel. 


similar 


A flange made as a split pattern is 
shown at Fig. 9. The turning is 
accomplished with practically the same 
tools as described in the previous 
method of 

work is 


examples. However, the 


chucking and holding the 


somewhat different. The pattern usu- 


ally is made in one of two ways. The 


flange either is turned separately 


from the print or the rough sawed 


screwed to the print and 


then turned. 


flange is 
As a rule when turning 


a split pattern of this kind 





fastened to the face 








glued joint, which causes the Up To 10° Dia. Work —1500 Ft Per Min | it is 

paper to split. Another | 10” To 50° Dia. We 000 Ft Per Min | plate with screws. One sid 
method may be used in fast- f ‘ ) | may be turned first and then 

> | STO RPM! . 

ening the stock to the fan . ms the stock is reversed to tur 
plate. A stick coated with 860 R.PM. fF 15 ODM | the other side. This method 
shellac is held against the on ne of procedure is shown in 
revolving face plate and a ) 2360 RPM Fig. 10, A, B, C. A shows 
coating of shellac deposited. = . @ , the straight side screwed 
The work then is_ held 6 To 10 | 9 Too |} ¢<2 Tot | 0 To 24 to the face plate. B shows 
against the shellac’ while | Via Work | Dia.Work | Dia. Work | Dia Wort the pattern reversed with 
the face plate is revolving - J the face plate turned to re- 
and when the shellac is | | — ceive the taper given the 
heated by friction the lathe | on flange. The shoulder which 
is stopped. A coating of . 4 enters the hole bored in the 
shellac applied in this man- flange, centers the reversed 
ner will cause the work to FIG. 1 SPECIAL CHART WHICH GIVES THE LATHE SPEEDS pattern. Dogs which with 
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the screws help to hold the flange 
together are shown at C. 

A faster method, but one in which 
extreme care should play an important 
part consists of completing the turn- 
ing with one chucking. The side of 
the pattern designed as the hub is 
fastened to the face plate with screws. 
The edge, the face and the hub side 
are turned, the hole being bored last. 
The pattern may be turned as 
shown in Fig. 12. The taper is turned 
to the face plate. After the stock is 
from the face plate, the 
remainder of the draft is worked off 
with the chisel or plane. 

Once in a while a patternshop will 
receive a job similar to that shown in 
Fig. 13. This represents a long, thin 
section of wood in which screws would 


also 


removed 





exact size of the outside diameter and 
draft may be turned and a _ short 
parallel extension added at A and B, 
Fig. 14. A slight angle shown ex- 
aggerated at C, produces a better seat 
to the face plate, as shown in Fig. 15. 
The hole in the face plate is made a 


driving fit for the turned piece. The 
end at A first is bored out to the 
size of the inserted end. The re- 


mainder of the wood then is bored out, 
as shown by the dotted lines, and the 
stock is cut off with the parting tool 
at B. 

Another method followed in making 
the same pattern is shown at Fig. 16 


and 17. The end is cut off by hand 
afterward. As shown in Fig. 18 the 
end is bored out as in Fig. 16 and 


glue and paper or shellac used to hold 














he too large to hold it to the face the stock to the face plate. The end tern maker never should try and hold 
plate. Since the closed end is rather piece is put in after the work is re- the drill with the hand or place the 
thin, it produces a stronger pattern moved from the lathe. Fig. 19 shows hand on the drill in this operation, as 
to have the grain in the opposite the method of placing the stock on a a _ serious accident may result. As 
direction from that of the barrel. mandrill, after the inside has been mentioned in previous articles, pat- 
In making this pattern a piece of turned on the face plate so that the ternshop machinery is equipped with 
wood first is turned to the outside outside diameter can be turned. safety devices, but carlessness causes 
diameter, as shown in Fig. 14. The These examples show that various many preventable accidents that ocew 
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to obtain th 
there 
of 


make 


be used 
It seems 
method 


man will 





methods may 
same result. 
universal best making 
pattern. One it his 
way, another man in a different way 
but both accomplish the same result. 
A pattern suitably for 
foundry is often criticized by another 
shop. Therefore it probably 
to outline all of the fundamental oper- 





is 


ne 


































a 


made 


one 


best 


is 


ations which will accomplish the 
same end and allow the worker t 
choose the one best suited to th 
equipment and methods used. 





Mention has been made of placing 
drill the tail stock to first bor« 
a hole. If the drill shank and tail 
stock do not fit perfectly, the drill 
may turn. For that reason a wrench 
should to hold it. The pat- 


a in 


be used 
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Radiators Form Product 
of New Foundry 


(Concluded from Page 338) 
forward moves it arrives at a point 
where it is lifted from the stand, 
separated and placed on two molding 
machines. 

Near the east end of the building, 
the conveyor moves up an_ incline 
and at the top discharges its 
over a steel grill. The castings slide 
to the bottom and the sand falls 
through into a storage tank. The 
castings fall upon a second conveyor 
traveling at right angles to the first 
and are fed into a long tumbling bar- 
rel of the continuous type. Emerging 
at the far end they are attached to 
hooks suspended from a monorail and 
taken into the adjoining room where 
they are machined, tested, assembled 
and then shipped. 

The sand is lifted by an 
passed through a_ revolving 
lifted again and passed through a re- 
vivifying device peculiar to Link-Belt 
installations in which the sand is 
thrown by a revolving wheel through 
a great number of steel rods. sus- 
pended vertically from the cover of 
the device. A_ belt discharges’ the 
prepared sand into a _ storage tank 
from which it is fed upon a long con- 
veyor belt extending almost the en 
tire length of the foundry and 
plying the sand hoppers over 
molding stations. An 
plow above the belt may be lowered 
to divert the sand into any of the 
hoppers. Any sand left after 
the hoppers are filled is carried to 
the end of the belt 
upon a cross belt which discharges it 
the apron the 
level. Here it incor 
porated with the sand newly shaken 
out and is more to the 
beginning point. A plow on the cross 
belt diverts whatever amount 
is necessary facing and 
mixer made by the National 
neering Works, Chicago. This 
is mounted on a platform midway 
between the belt and the floor so that 
the facing may be removed from un- 
derneath in wheelbarrows or trucks. 


ioad 


elevator, 
sereen, 


sup 
the bal 
adjustable 


over 


and discharged 


into stee] conveyor on 


floor becomes 


returned once 
of sand 

sand 
Engi- 
device 


into a 


Eight Molding Units 


Several details of one of the eight 
molding units are shown in Figs. 5 
and 7. Each of the like the 
others, therefore a description of one 
will serve for all. The entire set has 
been designed for a daily output of 
20,000 feet of radiation and on that 
basis each unit has accommodation 
for 15 molds and is designed to make 
a complete circuit in 15 minutes. Each 
mold contains two radiator 


units is 


sections. 
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A strip of heavy steel plate 12 
inches wide set up on edge and en- 
closing an elliptical space approxi- 
mately 10 x 40 feet serves as a con- 
veyor base. Fifteen pairs of ped- 
estals are mounted on this plate with 
rollers on top to carry the 
and with rollers on the sides to main- 
tain the pedestals in an upright po- 
sition and facilitate their movement 
along the plate and around the curves. 
A substantial bottom plate for the 
molds is attached to the pedestals by 


weight 


a suitable king bolt or swivel ar 
rangement that allows it to swing 
around the curved track. A %-inch 
wire cable encircles the entire con- 
veyor and is held against the outer 
foot of each pedestal by a _ suitable 
clip. The result is that when one 


pedestal is moved, all have to move. 
It should be explained that although 
the 


a conveyor, 


are made and poured on 


the 
motion. In 


molds 
not con- 


the 


conveyor is 
fact 
moved approx- 
imately That is the 
time required to make one mold. Each 


tinually in oval 
ring of molds is only 


once a minute. 


time a mold is made the entire out 
fit moves forward one flask space. 
The movement is effected by a small 
air hoist mounted horizontally close 
to the floor as shown at the right in 
Fig. 5. The piston rod on the hoist 
terminates in a catch which engages 
the pedestal and pulls it forward. 


The catch folds back while the piston 
rod is traveling in the opposite direc- 
tion. It is actuated by a spring which 
throws it into pulling position at all 
times with the single exception of the 
is traveling in the outward 
the pedestals. This 
equipment was made by 
Machinery Co., 


instant it 
direction 

pneumatic 
the Curtis 
St. Louis. 


past 


Pneumatic 


Multiple Rammers 


Two molding machines are _ pro- 
vided, one inside and one outside the 
conveyor. <A cope flask is placed on 
one and a drag flask placed on the 
other. A swinging apron directs the 
sand from an individual storage hop 
per into each flask. The apron then 
is swung out of the way and a 
ramming device is lowered which 


closely parallels the action of a mold- 
the sand. A 
number of flat wood pads are mounted 


er’s feet in ramming 


on the ends of several plungers which 


in turn are actuated by a crankshaft 
that forces the pads down upon the 
sand in succession after each other 


according to a definite schedule. 

The drags, each in turn, are placed 
on the conveyor, the are set, 
the mold is closed ready for 
pouring. As will be noted, the end of 
the containing the gate is 


cores 
and 


mold ele- 





vated slightly above the end which is 
opposite. 

As each closed mold 
around the south end of the conveyor 


in turn comes 


and thus comes under the monorail 
supporting the ladle of iron, it passes 
under the machine shown in Fig. 3 
which presses a covering plate down 
on top of the cope and serves the 
double purpose of holding the two 
halves of the mold together and pre 
venting the pressure of the metal 
from forcing the sand up through the 
cope. In the cope shown to the right 
in Fig. 3 it will be noted that instead 
of bars, the only 
for the sand is a 


of a set support 
provided 


tie rods. 


pair of 


After pouring, the molds are shaken 
out in the manner described, and the 
castings taken to the cleaning 
at the left in Fig. 6 


room 


shown 


Permanent Molds Are 
Discussed by Experts 
(Concluded from Page 344) 


ly both the sand foundry and the cast 
iron mold foundry, and therefore have 


had to use the same iron for both. 
Recently we have succeeded in cast 
ing in production a large casting 
measuring about 20 inches by 10 
inches and weighing over 20 pounds, 
a vaporizer manifold used on a trac- 
tor. 

For those who may wish to go 
more deeply in to the whole question 
of the relationship between silicon 


content, rate of cooling, and physical 
properties, we refer them to the ex- 


tremely able article by Emil Schuz, 
published in Stahl and Eisen, Jan. 29, 
1925, p. 144. This article is illus- 
trated with micrographs wich can 
only be described as _ photographic 
masterpieces. By casting iron con- 
taining from 3 to 3% per cent silicon 


in a cold iron mold, Dr. Schurz ob 
tained iron having really phenomenal 
strength characteristics, which were 
not lost after one hour’s heating at 
between 1450 and 1570 degrees Fahr., 
which confirms the experiences of the 
authors. 

This work of Dr. 
the complete investigation of the rela- 
tion between increasing the rate of 
cooling by casting against metal chills 


Schurz’s confirms 


and the silicon content which was 
made by the late W. J. Keep’s find- 
ings were discussed in considerable 
detail in his book. Professor Thomas 
Turner also emphasizes the same 
point. The proper control of the two 
factors, silicon and rate of cooling, 


is the key to raising the quality of 
gray iron and with the quality raised 
the status of the whole gray iron 
foundry industry is improved. 
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Milestones in Foundry Progress 


As Recorded in the May Issues of THE FOUNDRY, Thirty, Twenty and Ten Years Ago 
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AY, 1897 marked the sec- 
meeting of the 
Foundrymen’s 


ond 
American 


association, following its organ- 


ization the previous year in 
Philadelphia. The Russel house, 
Detroit, was the official head- 


juarters and the meetings were 


scheduled for Harmonie hall, a 
prominent Detroit club of that 
period. Reduced rates were 
offered on all railroads. The 


ganization had grown in its 
tirst year to a total membership 


f over 500. Francis Schumann, 


Philadelphia, was president and 
John A. Penton, Detroit, was 
secretary. An exhibition was 
irranged at Harmonie hall with 
6 exhibit spaces averaging 6 x 





Faked Foundry Facts 


Tapping the Cupola 


The Carnegie Institute, Pitts 
burgh, was formally dedicated 
in April, 1907, and the event 
recorded in the May issue of 
THE FOUNDRY 

The Bucyrus Stee Casting 


had 


foundry 


Co., Bucyrus, O., started 


operations in its new 


the editor of the En 
terprise went over to the Pleas 
anton Foundry & Machine Co 
(Pleasanton, Mo.) and witnessed 
the first trial of doing work 
in the foundry line The big 
vat of molten metal was soon 
ready to be pulled and poured 


into the molds in which patterns 
had been prepared, ete.’ 

Sorry we missed ha 

High water along the Ohio 


river damaged many foundries 


and forced the 





suspension of op 





The 


program 


6 feet in 
tentative 


s1ze papers on 


the coverered 

upola melting, chemistry, the making 
pipe founding, 
the 


foundries. 


ind care of crucibles, 


shop practice and use of 


Obrass 


ompressed air in 


local 


of Detroit, who sponsored 


Prominent on the list ol 
roundryme? 
the entertartnmment features to be 
iffered were the names of W. a. Keep; 
James, John, William A... William H 
nd Jeremiah Dwyer, all prominent 
foundrymen; D. D. Buick; H. 


VW. Leland; F. B. Stevens; John R. 


sfove 


Russel; Oliver Phelps; Thomas H. 
Simpson : EK. A. Sumner and many 
ithers. 

Reads like a roll call of the forefather 


the automotive foundry and stove 


industries 


supply 
anufacturing 

* 
Thomas D. 


West in an article on 


the generation of inflammable gases 

in pouring molds upset the theory 

that vents should not be lighted or 

drawn until after the air was driven 

from the spaces within the mold. 

Fire them at once, advised Mr. West. 
RUTHLESS RHYMES 

Charon waited at the river Styx, 

While his passengers clambered aboard 


some childish tricks. 

Now set sail with common accord. 

The fool was there who had rocked 

Along with the target of playful 

Move over a bit, don’t be a shoat,”’ 

Said one who had neglected to 
vents 


All committing 


the boat 
gents 


light his 
-s ¥ 
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of 10 per 


A shaky flask is like a touchy 
the 


le SN 


woman, more tenderly you handle 


the 


out. 


her dange ; 

fall 

TUBAL’S MEDITATIONS 

The Walker & 

Watertown, Mass., 
foundry. 


Mfg. Co., 
constructing 


Pratt 
was 


a new 


1907 


6 Bess 


Foundry 








National 
was 


the 
Co., Erie, Pa. 
scribed in the May, 1907, 
THE Founpry. A single open hearth 
furnace then the melting 

The 
power 


new 


foundry of 


de- 


issue of 


comprised 
that 


operated its 


equipment of shop. com- 


pany own plant, 


venerated its current and _ provided 


its own compressed air for all pur- 


poses, 


the manu 
The 


was 


G. A. Akerlind wrote on 
facture of malleable iron. ten- 
that time given 
as 40,000 to 50,000 pounds per square 
inch, with 


sile strength at 


an elongation of 6 to 10 


per cent in 6 inches. 


Modern 


tensile of 


eall for a 
pounds and an 
inches 


specifications 
50,000 
cent mn 


minitmun 
elongatio 


there is of a- 


erations 


The 
ciation convention in Philadelphia was 
May 20 to 24, 


American Foundrymen’s 


AS5V0 


cheduled for 1907. 


191 


pannt ARES for 
That is the 


is answei of the 





eventuality! 


any 


Amer 
ican foundry industry to Uncle Sam’s 


call 


Thus 


aid in the crisis 
the 


of a complete review of 


for present 


spoke opening paragraph 
the 
price, commodity and manpower situa 
tion of the industry in the May, 1917 


THE 


business, 


issue of FOUNDRY 


No. 2 
$40.95, 


ham. 


foundry iron was 


Pittsburgh 


selling at 


and $33. 


Birming 


An editorial warned of the need 
for taking steps to protect the labor 
supply in foundries, at that time 


approaching a point of extreme 
military 


effect. 


sevarcity, with demands of 


organization just coming into 


The 


clation 


American Foundrymen’s 
the 


accountants to 


ASSO- 


secured services of a firm 


of cost prepare a 


uniform system of cost finding and 


records for its members. 
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PAT DWYER, Engineering Editor 
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@ To Scrap or Not To Scrap 


T THE present time there seems to be con- 


A 


siderable debate on the effect of scrap additions 


in the burdening of the blast furnace. Blast fur- 
nace men claim that due to the processes that 
the scrap undergoes in its travel in the stack, 
it its identity and has no effect on the 
resultant pig iron. J. E. Fletcher, British 
metallurgist of renown, who has done consider- 
able investigation along this line shows that scrap 
additions to the blast furnace do have an effect 
on the pig iron and that remelting in the cupola 
does not change the original structure. Other 
well-known metallurgists in Europe and America 
including Piwowarsky, Portevin, Chevenard and 
Moldenke uphold this contention. 


loses 
a 


S oMETIMES pig iron is blamed unjustly for 
the cause of defective castings when the fault lies 
in improper melting or other foundry operation, 
but the fact remains that in foundries where the 
utmost care is taken, the pig iron may be at fault. 
In one particular instance one variable at a time 
was changed until the pig iron was reached, and 
upon removing one certain brand of pig iron the 
trouble ceased. After conditions reached normal 
and remained so for a period of time, this pig 
iron again was introduced with a recurrence of 
the difficulty with the castings. This withdrawal 
and introduction was tried several times with the 
same result. It was found possible to use but 
a small quantity of this pig in each charge to use 
this particular pile containing 10 cars of ap- 
proximately the same analysis. This was not an 
off iron but was a regular cast from a reputable 
furnace. Whether additions to the blast 
furnace was the cause of this defective pig iron 
is not known as the practice was not known. 
Foundrymen know the effect of adding 
materials such as burnt grate bars to cupola 
charges. Since the action of the cupola is similar 
to the blast furnace, is it not possible that ad- 
ditions of such scrap to the blast furnace will 
affect the resulting product likewise? The blast 
furnace operator supplying foundry iron should 


scrap 


poor 


DAN M. AVEY, Editor 





CHARLES VICKERS, Nonferrous Editor 
EDWIN BREMER, Associate Editor 


give ear to the foundryman because more and 
more steel scrap is being melted in the cupola. 
Certain developments in cupola 
pointing the way to all charges 
any recourse to pig iron whatever. Instead 
two hostile camps each blaming the other, the 
blast furnace operator and the foundryman 
should get together and carry on a joint investi- 
gation to determine the true status of affairs. 


J @ Conflict Is in the Air 

INGOISTS, like the old war horses have been 
pawing the earth over the Martian atmosphere 
that, according to the scareheads in the news- 


practice are 


steel without 


of 


papers, hangs over China, Nicaragua and Mexi- 
While these children of Mars are polishing 
up the brass buttons, refurbishing their equip- 
ment, and giving the rifle the once-over, let the 
foundrymen band together and conduct a vigorous 
campaign of their own, a war on the price cutter! 

Competition may be the life of trade, but Price 
Cutting is the road that leads to the poorhouse. 
Win the first skirmish against this evil and price 
cutting will be reduced to a minimum! 


CO, 


THE first skirmish is the establishment of uni- 
form cost accounting that permits all to deter- 
mine the factors which enter into production and 
management upon a common basis. This skirmish 
will not be won without strong opposition from 
those who say, “It’s too much bother to keep track 
of the details,” and “I’ve got along without a cost 


system for years, why should I begin now?” 
Foundrymen of this type have to be shown, and 
a constant reiteration of the benefits of a cost 


system is necessary to make any impression. 


Loca. foundrymen’s associations are doing 
much to hammer away at the opposition’s line. 
Recently, the New England Foundrymen’s associa- 
tion sent a letter to its members embodying the 
salient features of uniform cost The 
cost of such a system to each member is estimated 
at $186 a year or $15.50 a month. More than 
one foundryman has lost 10 times that amount 
on one job because he did not know his costs. 


a system. 
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Trade Trends in Tabloid 


ROBABLY few foundrymen could be found 

who would admit that business is better than 

fair. Yet the Ohio State Foundrymen’s asso- 
ciation, through its secretary, A. J. Tuscany, re- 
ports March operations at 96.6 per cent of normal, 
compared with 84.6 per cent in February. In gen- 
eral business is good with foundries, though a 
spottiness is found that is in line with the present 
buyers’ market. Some foundries are below nor 
mal, but others are operating full time and a few 
are on double shift. Automotive work is increas- 
ing. Radiator and furnace plants are busy. Pipe 
demand is maintaining a high level 










































and for cast street lighting posts is increasing. 
Brass foundries in general are slack. March op- 
erations among nonferrous members of the Ohio 
association stood at 69.5 per cent of normal. De- 
spite activity in the steel industry, which stands 
at a peak, as reflected in pig iron and ingot sta- 
tistics, nonferrous foundries making rolling mill 
and blast furnace castings find advance orders 
scarce. Sales of sanitary ware are heavier, but 
increased production finds the stock of unfilled or- 
ders practically at the same level as in the first 
months of the year. Orders for steel castings de- 
clined from 69 per cent of capaci- 

















































































































RAW MATERIAL PRICES 
. . ° ° , n i . 
ot operation in the cast iron pipe aa" ae 1927 tv in February to 62 per cent in 
shops of the East and South. No. 2 foundry, Valley sis.s0to19.00 March. Railway specialties still are 
‘ ih . No. 2 southern, Lirmingham 18.00 ‘ ‘ 
Demand for, municipal sundries No. 2 foundry, Chicago 20.00 lagging behind. 
No. 2 foundry, Philadelphia 21.76 to 22.13 
No. 2 foundry, Buffalo 17.75 to 18.00 
Basic, Valley 18.50 to 19.00 
PTRETTITTTTTTTTTTTTTTITITIT] TTTITITITTT] ~—— Basic, Buffalo 17.25 to. 17.75 my TITTTITITITITITIVITITT TTT TT TT 
BOOKING OF STEEL CASTINGS] | allcsble. Ghicaro uzstoigey | | [AUTOMOBILE PRODUCTION 
U. S. Dep fC ‘ J. S Department of Commerce 
—— Coke | + 
1 Connellsville foundry coke $4.00 to 4.75 | 
Wise county foundry coke 6.00 400}— — + + — 
Scrap | | 
Heavy melting steel, Valley $17.00 
Heavy melting steel, Pitts. 16.50 to 17.00 
— Heavy melting steel, Chicago 13.25 to 13.50 | 
Stove plate, Chicago 13.25 to 13.75 | 
No. 1 cast, New York 14.00 to 14.50 * —_ a a 
- No. 1 cast, Chicago 16.00 to 16.50 
§ No. 1 cast, Philadelphia 17.00 to 17.50 
= _ No. 1 cast, Pittsburgh 16.00 to 16.50 
No. 1 cast, Birmingham 15.00 to 16.00 
¥-) 
4 No. 1 cast, Buffalo 16.00 to 16.50 | 
a Car wheels, iron, Pittsburgh 16.00 to 16.50 4 ——S —— 
3 Car wheels, iron, Chicago 14.75 to 15.25 
3 ae Railroad malleable, Chicago... 15.50 to 16.00 
= Agricultural, Mal., Chicago... 14.75 to 15.25 ] 
Malleable, Buffalo 17.00 to 17.50 | 
a Railroad, malleable, Pitts . 16.50 to 17.00 | 
‘ Nonferrous Metals — —7 
iy—_— Cents per pound 
{ : Casting copper, refinery 12.87 ly 
f ‘ Electro copper, producers 13.12% 
Straits tin 67.12% | 
vi v4 Lead, New York 7.00 | 
Railways yf Antimony, New York 15.00 ee 
| T r Nickel, electro 39.00 | | } 
| Aluminum, No. 12, prod'rs 24.50 
| Aluminum, No. 12 remelt 20.50 
Zine, E. St. Louis, Ill 6.30 14aA13 
| 1925 | 1926 1927 a a ee ae . ' 1925 1926 L 1927 
y T TTTTTTTTTTT TTI TIT | TTT TTT TT | 200 7 - 
MONTHLY a 
| IRON AND COKE PRICES BUILDING AWARDS IN 36 STATES ORDERS FOR 
seal e F W. Dodge Corporation 180+ BATHTUBS AND SINKS}-—— 
iron ovwe T 
————— + 
| 








Dollars Per Ton 
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foundry and became a molder which Meet in Milwaukee 


wcupation he still follows. 
Personal —" The second regular monthly meet- 
- ing of the Wisconsin Gray Iron Re- 
— search group was held at the Re- 
Leon Thomes, — no ~ British To Hold Annual publican house, Milwaukee, on April 
sociation Technique de Fonderie de Ww. 3. Mell, ceetitedet 


France, is visiting the United States. Meeting in May 


: f the f i Federal Malleable Co., West Allis, 
Mr. Thomas is managet we antiee-vared The annual meeting of the British Wis., explained the point system of 
ry operations of the Citroen Auto- 


Iron and Steel institute will be held rate setting and illustrated his talk 
mobile Co., Paris. He expects to in London on May 5 and 6 at the In- with examples of typical castings. 
spend some time in the United States stitution of Civil Engineers. The fol- Prof. Scott Mackay, University of 
lowing list of papers will be pre- Wisconsin, discussed the relation be- 
sented at this meeting: “The Ac. tween pouring time and weight of the 
Range in Special Steels,” by J. H. casting. His discussion was based 
Andrew and H. A. Dickie; “The on a paper presented by H. W. Die- 
Properties of Some Nickel-Chromium- 
Molybdenum Steels,” by J. H. An- 
drews, M. S. Fisher and J. M. Robert- Mileage Counts 
son; “T he Drawing of Steel Wire and IRECTORS of the American 
Its Relation to Qualities of Steel, Foundrymen’'s association have 
by E. A. Atkins; “Theory of the ; 
Growth of Cast Iron Repeatedly 
Heated,” by C. Benedicks and H. Lof- 
quist; “An Experimental Inquiry Into 
the Interactions of Gases and Ore in 
the Blast Furnace,” by W. A. Bone, 
L. Reeve and H. E. Saunders; “The 
Influence of Annealing Temperature 
on the Properties of Mild Steel 
Sheets,” by C. A. Edwards and J. C. 
Jones; “The Metal Manganese and 
Its Properties; Also the Production 
of Ferromanganese and Its History,” 
by Sir Robert Hadfield; “Low-carbon 
Alloys of Iron and Manganese,” by 
Sir Robert Hadfield; “Heat Resisting 
Steels,” by W. H. Hatfield; “Alloys 
ot Iron Research, Part VIII—The 
Constitution of Alloys and Iron and 
Phosphorus,” by J. L. Haughton; “A 
LEON THOMAS Further Investigation of the Indenta- 
ge epuerers rere” wy S. the American Foundrymen’s asso- 
department of the Citroen company Honda and K. Takahasi; “The Phe- ciation, 140 South Dearborn street 
nomenon of Temper-Hardening in ‘ 
Steels,” by T. Matsushita and K. 
Nagasawa; “Some Aspects of the 








investigating American methods of 
producing castings with special refer- 
ence to automotive practice. Mr. 
Thomas is accompanied by Raymond 
J. Labeyrie, mechanical engineer and 








inaugurated a convention attend- 
ance contest. Points will he fia- 
ured on the mile age from the 


home of the member to the cor- 





vention, only the one-way mileage 
being figured. For example, the 
distance from Detroit to Chicago 
is 273 miles and the total mileaye 
for 33 members would be 9009 
miles. The distance from Boston 
to Chicago is 1021 miles and the 





total mileage for 9 members 
would be 9189 miles, giving Bos 


ton a margin of 180 points. 





Ent) u cards will be furnished 
by the American Foundrymen’s 
association and must be attested 


to by an official of the association 








of which the contestant is a mem- 





ber. Complete information may 


be secured from the secretary of 
M. Trepan, director of experimental 


G. F. Elliott recently was elected Chicago. 


vice president and assistant to the 
‘eside j » Co., Jeanette, + : a 2 : = 

president of — sr . ; eanett Technical and Economic Conditions sh oh the Dateet ceavectinn of & 
¢ Dg ve general manager , . e é , tr -onventk oO ‘ 
Pa. He also will be gene! & of the Heavy Metallurgical Industry e . , 
f +] > ‘KF th P aves American Foundrymen’s associatio1 

» Kas ‘rance, W artic s ; . 

. om . divs — = ats wate New figures obtained at two Wiscon 
lar Reference to the Utilization of 
H. S. Gulick, formerly superintend- Gases and Motive Power,” by J. 














of the Ridgway Dynamo & Engine 

works of the firm. 

sin foundries were compared. 

x . : ; : é : The group is composed of foundry 

ent of the brass foundry of the Ohio Seigle; “Some Notes on Cold-Rolled : 

: aoe , a = eae 3 men co-operating in research work 

Rrass Co., Mansfield, O., now is en Strip Steel,” by T. Swinden and G. 
- sponsored by the university 


> 


vaged in a similar capacity for the R. Bolsover; “Notes on Pseudo-twin 
New York Air Brake Co., Watertown, ning in Ferrite, and on the Solubility 
C 


N.Y. of Carbon in Alpha Iren at the Ae, Pittsburgh Foundrymen 





= Point,” by S. Tamura; “The Manu — 
Henry Theiss, Indianapolis Works ee Hear Address 
i : facture of Steel in India by the Du 
National Malleable & Steel Castings ee é : At the April meeting and dinne 
: plex Process, by B. Yaneske; “Al- . , : ’ 
Co., Indianapolis, has been _ iden of the Pittsburgh Foundrymen’s ass‘ 


loys of Iron Research”; Introductory, 


tified with this firm for the past 45 7 
, by W. Rosenhain. “Part V—Prepara- 


ciation held at the Fort Pitt hotel 


years. Mr. Theiss was born near nag hr cme ‘ , Pittsburgh, on April 18, H. L. Cam) 
Hamburg, Germany on Feb. 24, 1865 —_ asd ; — 5 ee DS F ol bell, assistant professor of metallu: 
and came to the United States in cock; “I ve ve— a * Pure gical engineering, University of Micl 
1882. In December of that vear Manganese, by Marie | V. Gayle , igan, Ann Arbor, Mich., address« 





“Part VIIl—Preparation of High Pur- 


he entered the employ of the Indian- Sa via ; i 
ity Silicon,” by N. P. Tucker. 


the members on “A Study of Cor 


apolis Malleable Co., working in the : : room Problems.” He divided the 
coreroom and after a few months’ serv- The autumn meeting of the insti- subject into seven sections coverin;: 
ice was made a_ shift foreman In tute will be held at Glasgow, Scot- the various phases entering into co1 
the spring of 1883 he entered the land, from Sept. 20 to 25. manufacture and production 
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Obituary 





Leon Philip Feustman, vice presi- 
dent of the Worthington Pump & 
Machinery Corp., New York, and 


affiliated in an official capacity with 
several other corporations, died April 
7 at his home in New York, aged 
66 years. Mr. Feustman was born 
in Philadelphia in 1861, and follow- 
ing a public school education, was 
graduated from the University of 
Pennsylvania in 1882. He went to 
Leadville, Colo., which then was at the 
height of its mining boom, and worked 
as a chemist for 6 years. In 1888 
he went to Mexico for the Consolidated 
Smelting & Refining Co., later becom- 
ing resident manager of all the com- 
pany’s affairs in Mexico. His work 
in Mexico attracted the attention of 


M. Guggenheim’s sons, dominant in 
the Consolidated company, who made 
his resident manager of all their 
interests in that country. In_ 1900 
he went to New York to take up 
work in the home office. In 1903 he 
left the organization to become vice 


president of the Power & Mining Ma- 
chinery Co. Four years later he was 
made vice president and general man- 
ager of the International Steam Pump 
Co., with which the Power & Mining 
company 
the company underwent a reorganiza- 


was merged. Subsequently 


tion by which it became known as 
the Worthington Pump & Machinery 
SUE UU Ge Ga 


Corp., with Mr. Feustman occupying 
the same position as before. As an 
active official he took a part in the 


first American 


which have 


the 


some of 


development of 
engines, 


diesel 





LEON PHILIP FEUSTMAN 
been installed in the United States 
shipping board vessels. Mr. Feust- 
man was a member of the American 


Institute of Mining & Metallurgical 
Engineers and several other organiza- 
tions. 

foreman 


Elec- 


John A. Morton, assistant 


of the brass foundry, General 


tric Co., Schenectady, N. Y., died re 
cently. Mr. Morton had been in the 
employ of the company for 33 years, 
as he became associated with the firm 
in 1894. 


Andrew Wickey, head of the Calu 
met Foundry & Machine Co., East 
Chicago, Ind., was killed recently by 
a railroad train at the plant. Mr 
Wickey had been head of the com 
pany for more than 35 years He 
was 80 years old. 

Philadelphians Meet 

Qualities of raw materials and 


their effect on foundry  productior 
was the topic discussed by E. J 
Lowry, Hickman, Williams & (C 
New York, at the meeting of th 
Philadelphia Foundrymen’s associa 
tion, held at the Manufacturer’s clut 
Philadelphia, on April 13. Questions 
discussed by the members were what 
are the principles to keep in mind 
when gating a mold, and what cor 


stitutes good pig iron. 


Quad-City Foundrymen 
Hear Talk 

On April 18 the Quad-City Foundry 

held 

Claire 


its regular 
hotel, Mo 
Brown, Holley 


association 
the Le 
Roger Stuart 


men’s 
meeting at 
line, Ill. 


Carburetor Co., Detroit, spoke on per 


Foundry Association Directory 


American Foundrymen's Association 


President, S. W. Uttey, Detroit Steel Cast- 


ing Co., Detroit; secretary-treasurer, C. E-. 
Hoyt, 140 South Dearborn street, Chicago: 
technical secretary, R. E. KeNnNepy, 909 W 


street, Urbana, II! 
The Buffalo Foundrymen 

Buffalo 
McArTHUR, Washington Iron 
WARK, E J. Woodi- 
street Meetings the 
month at 146 Chandler 


California 


President, J. 
Works; secretary, W. J 
on Co., 146 Chandler 
hird Wednesday of the 
treet. 

Foundrymen's Club 
Chicago 

RoLINSON, American Brake 
secretary, ALBERT N 
2563 W. Ejight- 
Saturday in 
315 Plymouth 


Chicago 


President, G. H 
hoe & Foundry Co 
WALLIN, S. Obermayer Co., 
enth street Meetings 
wh month at the City 


irt 


second 


club 


Cennecticut Foundrymen's Association 


President, Frep W 

Hartford, Conn 
ANN, Union Mfg. Co 
eetings are on 
various parts 


STicKLe, Capitol Foundry 
secretary, C. S. Nevu- 

New Britain, Conn 
Friday of month 


state 


second each 


of the 


Detroit Foundrymen's Association 


Detroit 


President, Ropert G 

Co., 131 Artillery 
tary, Russert M. Scott, Packard Motor Co.., 
80 East Grand boulevard, Detroit Meetings 
hird Thursday in each month at the Union 
eague club, 35 Grand River avenue, Detroit 


ind- 


Crawrorp, Atlas F< 


street, Detroit; sec- 


Brass Founders’ Association 
New York 


WILLIAM EMBER, 


Metropolitan 


President, Jefferson Brass 


1927 


May 1, 
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Foundry, 62 Delevan street, Brooklyn, N. Y 


secretary WILLIAM E. PAULSON, Thomas Paul- 
son & Son Inc., 97 Second avenue, Brooklyn, 
_ ee Meeting second Wednesday in each 
month at the Building Trades club, 34 West 
Thirty-third street, New York 


Newark Foundrymen’s Association 


Newark, N. J. 


President, J. L. Carter, Barlow 
Inc., Newark; secretary, W. H. MANTz 
Foundry Co., Irvington, N. J. Meeting 
by president 


Foundry 
Atlas 
< alle d 


New England Foundrymen's Association 


Cuaree, Builders Iron 
Foundry, Providence R secretary, FRED 
F. STrocKWELL, 205 Broadway, Cambridgeport 
Mass Meetings second Wednesday of each 
month at the Exchange club, Boston. Outings 
held in the summer months 


President, Henry S. 


isually are 


Ohio State Foundrymen's Association 
President, WaALTer L. SeeLtsacn, Walworth 
Run Foundry Co., West Twenty-seventh 
street, Cleveland; secretary-manager, ARTHUR 
J Tuscany, 5713 Euclid Cleveland 


Philadelphia’s 


2488 


avenue 


Foundrymen’'s Association 


Philadelphia 


Woop, R. D 
Howarkp 
Meetings 


Wood & C 
Evans, Union 
the second 


WALTER 
secretary 


Philadelphia 


President 
Philadelphia ; 
League club 


Wednesday of each month at the Manufactur 
ers” club. 
Pittsburgh Foundrymen's Association 


Pittsburgh 


President, LAWRENCE V. STEVENS, Locomotive 
Stoker Co. N. E. Pittsburgh secretary-treas- 
irer, Witwuiam J Brant, Wm. J. Brant, 
Bessemer building, Pittsburgh. Meeting on the 


manent molds. His talk was supple 
mented by moving pictures of ma 
chines in various plants. 
third Monday of the month except iv ! 
and August, at Fort Pitt hotel 
Quad-City Foundrymen’s Association 
Davenport, lowa 
President, J. H. Drepricu, Blackhawk Found 
ry & Machine Co., Davenport, lowa: secretary 


treasurer, A. D. ZiespartH, Davenport Foundry 


& Machine Co., Davenport lowa Meetings 
the third Monday evening of each month, the 
meeting place being rotated between Moline 
Rock Island and Davenport 

Southern Metal Trades Association 


Atlanta, Ga. 


GEORGE B COCKER Gastonia 
secretary W k DUNN Js Hea 
Atlanta, Ga 


President, 
N. C 
building, 

Tri-City 


Technical Council 


Moline, Il. 


Chairman, H BORNSTEIN Deere & or 
Moline, Ill treasurer, Max SkKLovsky, Deere 
& Co., Moline Il Combined me eting hele 
only one or two times a year on call 

Tri-State Foundrymen’s Association 
Cincinnati 

President, Harotp P. Rirrer, John A. Ober 
helman Foundry Co $23 Colerain avenue 
secretary, Grorce W PIEHI Wessling Bros 
Foundry Co 1607 McLean avenue Meetings 
the second Thursday of each month at the 
Cincinnati club, Eighth and Race streets 

Twin City Foundrymen’s Association 
Minneapolis-St. Paul 

President, H. H. Nort, Smith System Heat 
ing Co., Minneapolis secretary-treasurer 
C. E. LaANGpon, 3849 Lyndale avenue, svuth 
Minneapolis Meetings monthly at the Ath- 
letice club. 

71 
‘ 





Pittsburgh Conference 
Studies Accidents 


Hazards are present at all times in 
foundries, whether large or small but 
relatively they are no more numerous 
in the foundry industry than in any 
branch of the iron and 
allied industries, according to 
F. G. Bennett, director of safety for 
the Buckeye Steel Castings Co., Co- 
lumbus, O., who spoke before Pitts- 
burgh’s fourth annual safety engineer- 
ing conference. This gathering at- 
tended by more than 200 safety engi- 
neers was held at the Pittsburgh 
chamber of commerce, April 14, under 
the auspices of the Western Pennsyl- 
vania Safety council. 

Mr. Bennett that 
plants have better facilities for 


other steel 


and 


larger 
safety 
better 
safety 


stated 


organizations and consequently 
opportunity for instilling the 
idea but it was his thought that small 
foundries should be just as active in 
preventing accidents as large ones 
and should pay their proportionate at- 
tention to the subject of eliminating 
all 


hazards of sorts. 


He listed some of the common, 
everyday hazards in foundry practice, 
naming the weight of the material 
handled, its character and condition; 


the dropping of castings; the clean- 
ing of castings with attendant hazards 
Mr. Bennett made the follow- 
ing recommendation: The installation 
of the proper type of flooring, brick 


to eyes. 


or concrete to replace uneven dirt 
floors; organization of plant safety 
committees; stressing the important 


part in these played by the foremen, 
who are constantly in touch with the 
men, knowing their peculiarities; the 
efficient of __ bulletin 
boards, properly located, giving up to 
the safety; 
cleanliness and orderliness of plants, 


maintenance 


minute information on 


inside and out; the furnishing of 
safety clothing such as_ leggings, 


shoes, sleevelets, etc., and safety ap- 
pliances, such as goggles, respirators, 
ete., coupled with enforcement of rules 
concerning their use. 

and ventilating, 


Proper heating 


especially during the time of pouring, 


was stressed by Pierre Blommers, 
manager of the ventilation depart- 
ment of the H. H. Robertson Co., 


Ambridge, Pa., in discussing Mr. Ben- 


nett’s paper. Mr. Blommers operated 
model which 
had 


ventilation. 


demonstrated 
effect 


an electric 
changing winds their 
upon building 

DD. J 
Union 
that 


stitutes 


how 


Evans, superintendent of the 
Steel Pittsburgh, 
the workman, 
the 


Casting Co., 


said careless con- 


greatest foundry hazard 





for all time and while not decrying 
safety guards, safety appliances, etc., 
he said that the important item in 
hazard elimination was the education 
of the workman to exercise ordinary 
and by getting him to 


to take chances. 


precautions 
refuse 
greatest 
paper 


caution is the 
the text of a 
Harris of the wel- 
fare department of the Mesta Ma- 
chine Co., Homestead, Pa., for L. W. 
Mesta, that company’s assistant gen- 


Personal 
safeguard was 
read by E. F. 


superintendent who unable 
Mr. Mesta emphasized 
and reg- 


eral was 
to be present. 
the fact that 
ulations not enough to eliminate 
foundry hazards. Men must be made 


te formulate safety habits. 


safety rules 


are 


“Infection from Lubricants” was the 
subject of a paper prepared by George 
W. Pressell, chief research engineer, 
E. F. Houghton & Co., Philadelphia, 
but read by his assistant F. L. 
McNamara, which that in- 
fection bacteria never exists in chem- 


concluded 


ical or mineral oils as they are de- 
livered from the producer but are 
introduced later by various means in 


practice. 


The gathering concluded with a 
dinner meeting at night at the Fort 
Pitt hotel, at which J. A. Oartel, 
chief of the safety bureau of the 
Carnegie Steel Co., Pittsburgh, was 
toastmaster. 

The sponsoring committee for this 
conference comprised the following: 

J. A. Oartel, president, Western 


Pennsylvania Safety council; W. Dean 
Keefer, secretary, Society 
of Safety Fieldner, 


American 
Engineers; A. C. 


superintendent, United States bureau 
of mines, Pittsburgh; Walter King, 
president, National Safety council; 


Charles A. Waters, secretary, Pennsy]l- 


vania department of labor and _ in 


dustry; Charles Donley, chairman, Life 


and Property Protection committee, 
Pittsburgh chamber of commerce; 
A. W. Coleord, M. D., president, Al- 


legheny County Public Health asocia- 


tion; F. S. Brown, chairman, Ac- 
cident Prevention committee, Pennsy] 
vania Electric association; H. L. 


Johnston, Pittsburgh 
ter, Illuminating Engineering society; 


a. 


League of 


chairman, chap- 
manager, Electric 
Pittsburgh; K. F. Tres- 
chow, secretary, Engineers Society of 
Western 


VanArnam, 


Pennsylvania. 


Harnischfeger Corp., Milwaukee, 
has opened a branch office at 1402 
Lexington building, Baltimore. Daniel 
J. Murphy, formerly manager at Dal- 


las, Tex., will be in charge. 








Carborundum Co. Makes 
Motion Picture 


Recently the refractory division of 
the Carborundum Co., Perth Amboy, 
N. J., completed a motion picture pro- 
duction which shows the manufactur: 
of and uses for carborundum -e- 
fractories. The film portrays the dis- 


covery of carborundum by E. G. 


Acheson, the present method of pro- 
duction in electric furnaces, the man- 
ufacture of refractory products and 
the uses of these products in indus- 
try. This film is available for inter- 
ested groups or organizations and 
may be secured by addressing the 


firm at Perth Amboy, N. J. 


New England Group 
Studies Handling 


The April meeting of the New Eng 
land 
held in the Exchange club, Boston, on 
April 13. J. D. Towne, 


Foundrymen’s association was 


consulting 


industrial engineer, Dayton, O., dis 
cussed handling of cleaning room 
labor. He covered cleaning room 
conditions, corrective procedure and 


results obtained. 


Buffalo Foundrymen 
Hold Meeting 


The regular monthly meeting of the 
Buffalo Foundrymen was held at the 
clubroom, 140 Chandler’ street, on 
April 13. H. L. MeKinnon, C. O. 
Bartlett & Snow Co., Cleveland, talked 


on conveying machinery for foundry 
use, 
Hold Convention 

The twenty-first annual convention 
of the United Metal Trades associa 
tion of the Pacific Coast was held 
at Portland, Oreg., on April 15 and 
16. Topics of discussion were ship 


building, steel foundry, patternshop 


nonferrous 
Standardization of 


and foundry problems 
practices also was 


discussed. 


Conduct Welding Meeting 

Members of the Lehigh Valley Engi 
club and the 
student body of Lehigh university at 


neers practically entire 


tended the sessions of a welding sym 


posium held at the university, Beth 
lehem, Pa., April 4. Speakers at the 
sessions were Prof. Bradley Stough- 


McKibben 
university and 
Lang, A. W. F 
Electric 


Jensen, 


ton of the university, F. P. 
formerly of Lehigh 
Union college, O. P. 
Smith, both of the Lincoln 
Co., and A. F. 
Hanna Works, 


Cleveland: 


Engineering 


Chicago. 
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Foundrymen Continue Buying 


Pittsburgh District Shows Improvement in April as 
Other Territories Maintain Level Realized in March 


ALES of foundry equipment in April reached approxi Pittsburgh territory foundry equipme: sellers repo 
mately the same volume as in March. In the Cleve an active month. Inquiries are keeping up well, one it 
land territory buyers have been rather active in clos terest reporting at least 50 inquiries for sand conditioning 
ing on equipment during the past month. However, in machinery. Many molding propositions are pending 
quiries are not as numerous as a month ago, although volving the installation of one or more unit 
conditions are expected to improve as the summe} New England foundries have purchased cautiously sin 
months approach. the first of the year but confidence in th future prospect 
The Chicago foundry equipment market has proceeded of the industry recently has increased. The rate of m 
evenly during the past month, with no sharp turns either’ is holding up well in the face of predictions to the cor 


ip or down. New construction projects which will require’ trary, and equipment manufacturers expect more active 
equipment are developing. Sales during the past 30 buying within the next 30 days 











days have been only fair. According to a report of the Foundry Equipment Ma) 
While the foundry equipment demand in the New York  ufacturers’ association, sales of equipment in Marc} 
district is less active than in March, a fair amount of totaled $508,531 as compared with $684,836 in Februan 
business was realized in April. Several orders for cranes and $623,355 for March 1926 Shipments increased fron 
have been placed and considerable buying of ladles is %484,699 in February to $603,735 in March. Orders o; 
noted. While a sash weight foundry in Yonkers is doub hand on April 1 totaled $995,075, a loss of & per cent ove: 
ling its capacity, litt'e new construction is noted rders on hand March 1 
NEW ENGLAND MARKET Sand Preparing Equipment Shakeout Equipment 
Cranes Lh hime M: ble Iron ¢ Chicas and Conemauy!l Iror Wor | 
Builders Ih ry, Providence, R. I nixer a i equ'pm hake ba from tl ey | 
10-ton electri erhead cranes reportes Standard Sand & Machine ¢ Ch and I eeri & | ! ( ( i 
. , . rank oundrie p Moline Ill Sal 
rchased from the Whiting Corp., Harvey Frank Foundries Cort NEW YORK MAR 
ARKET 
Bros. ( Rockford, 11] Mueller ¢ De - 
< r l ind eparat« ad blender fror Cranes 
Molding Machines 
he Royer I iry & Mac ( Wilke Jol I cl hr & ‘ | 
Farrel Found & Machine (x Ansonia Barre Pa shy ) P & ' ( Island Cit ‘ \ , 
mn., one; J. H. 1 r « 0, Norfolk Q0., eet ie _s 
whns Mass two New England Butt C« Atlas | —w C Mari -_ and | N\ \ 
vidence R. I twe Electric Steel Casti o—Z—- eanh Wenier tee the ee ee om 
lrurner ka Ma twe George H veil lied C W ia ; + , ; e 
neoln Co S I on, Ma two; De VI me Haigt aan soa 
hester Br & Aluminum Foundry Co , : sr Titiate equipr ! th \\ 
Hyde Park, M twe - Freemont Casting Shakeout Equipment Cor} Harvey. I 
Worcester. M tw from the Tal Southern Wheel Co., § Lou three; Peru Molding Machines 
M Co Philadelphia Foundr Dat hal . ( t I ndry ( N ] 
, a Pittsfield. Mass sand Studs ker Cor Soutl Bend Ind Johr ail ‘Cita ne : ' : 
wing machine from the Beardsley & Piper Deere Tractor Co., Waterloo, Tow: America! & Piper ( Chic 
Cl) Foundry  ¢ Indianay nd ete = . ) 
} ’ : } Stor 
Sand Preparing Equipment ’ i y t & ¢ ! ‘ , 
kr nee? ‘ & io pmetr Cr Cle a ' +} 
Springfield Bronze ¢ East Springfield ‘ n Her eur M 
. ( 
Ma one ind separator and blender fron PITTSBURGH MARKET’ 
Royer Foundry & Machine ( Wilkes ~~ Sand Preparing Equipment 
Pa through Alexander Haigt Bostor } . 
Loan t ( | : rt j . I { (; J 1 
Shakeout Equipment osinieis dl e ’ WW , ; ‘ fron the dar i & Mac} ‘ 
Howe Scale (C Rutland, Vt shakeout p delp} . 
General Electric ( Everett, Ma Melding Machines CLEVELAND MARKET 
ibrators and shakeout equipment from th 
aacins ae Retinal & Rauinenent Hamilton Car Whee & | ndry Co \ Furnaces 
ae One Orlea La f he machine Impet ' . = 
MeConv & I ‘ Co Pittsburgh one nace fr ‘ Mi C te W 
CHICAGO MARKET Shen: o Fur e { ‘ ‘ » s n 
Ladles from the Her neur tix Machir cs : , 
A KR ( ld, 1 eli . = 
‘ ‘ nadiat “pringhels ii 
: , Land Tool ( Wa ' i il Amer ' Buff 
er r lac from th J Ww Paxson Ce . : , 
} | 1 th machine ' } | rd t i “ , 
hiladelphia ilade 
& Piper ¢ Chicago Philadelphia 
Molding Machines 
_ Molding M b “ 
-a bls E 3 z achine 
— na ae a | lil — andblast quipment 
) = Ke \ ( Spr f i) ‘ 
er Diesel Engine Co St Louis; Valley Easton Foundry & Machine Co Eastor Pa , 
t iblast n hir f I yr sW P eS Ohio Steel Found ‘ Lima, O Wortl 
vi ld ne . Sou ‘hicavo andbla ichine rom the . axsor ‘ 
lou & I ( ‘ th Chicag Il. ; erik ingtor Pum) & Machi . P : Ruffa 
actor typ and throwing machines; Stand- Philadelphia 
one Hooven, Owe & Rentschler ¢ a 
rd Sanitary Mfg. C Louisville, Ky., three Sand Preparing Equipment a ‘ 
o one ' ‘ Ra tor ( Sprir 
tionary type sand throwing machines Columbia Radiator McKeesport, Va., field, O., one; Ohio Steel Foundry Co.. s 
y ’ s . ~ pr ne 
lanson-Zimmer Co., West Allis, Wis., tractor and mixer from the J. S. McCormick Co., field, ©., one: Monitor Furnace Co. Cis 
ype sand throwing machine from the l’ittsbure! cinnati ome mold ne machine fr } 
eardsley & Piper Co Chicago National Zadiator Co New Castle Pa Herman Pneumatic Machine ¢ Zelie ’ , 
Sandblast Equipment and mixer Shenange I ni ( Shari John B Morri Cx. Cincinnat Ameri : 
Americar Malleables (C« Owoss« Mich ville, Pa, continuou mixer with special Casting er Rirminghan tationary typ 
andblast imbling barrel from the J Ww. elevating equipment from the Standard Sand sand throwi: machine fron ie ae 
Paxson Co Philadelphia & Machine Co Cleveland & Piper (¢ Cj - 
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Oakland Motor Car Co., Pontiac, Mich,. Mfg. Co., Cincinnati; National Foundry & Shakeout Equipment 
stationary type sand throwing machine and Furnace Repair Co., Dayton, O., sand separators 
auxiliary sand handling and _ conditioning and blenders from the Royer Foundry & Southern Wheel Co., Toledo, O., three shake. 
equipment from the Beardsley & Piper Co., Machine Co., Wilkes-Barre, Pa., through the out bails; Maschinenfabrik Esslingen, Esslingen, 
Chicago. Fenton Foundry Supply Co., Dayton, O. Germany, shakeout bails and knockout ma- 

Send Preparing Beuipment General Motors Corp., Detroit, sand separ- chines; Stearns Conveyor Co., Cleveland, 
ator and blender from the Royer Foundry & Great Lakes Foundry Co., Port Huron, Mich., 

Hamilton EPrass & Aluminum Castings Co., Machine Co., Wilkes-Barre, Pa., through Modern Foundry Co., Cincinnati; XXth Cen- 

Hamilton, O., sand mixer from the Standard Alexander Haigh, Boston. tury Heating & Ventilating Co., Akron, O., 
Sand & Machine Co., Cleveland. New Foundry Appliance Co., Trenton, O., vibrator and shakeout equipment from the 

Chris. Erhart, Cincinnati; R. B. Carran sand separator from the J. S. McCormick Co., Stoney Foundry Engineering & Equipment 

& Sons, Ludlow, Ky.; Standard Pulley & Pittsburgh. Co., Cleveland. 
What the Foundries Are Doi 
Activities of the Gray Iron, Malleable, Steel and Brass Shops 

Gray Iron Castings Co., Mt. Joy, Pa., will manager, has awarded the general contract Inc., 40 Journal Square, Jersey City, N. J 
build a foundry addition for a factory addition 170 x 171, to Tolmie (Noted Feb. 1). 

Fremont Foundry Co., Fremont, O., plans to Bros., 320 South Church street. (Noted March Clark Air Cooled Motors, Norfolk, Va., ha 
build a l-story coreroom, 54 x 74 feet. 15). : ’ ; ; been incorporated $600,000 capital. Plans are 
J. P. Thompson, 804 Augusta street, Green- Buscke Foundry ard = o- seg Pog under way for the construction of an assem- 
ville, S. C., plans to erect a foundry and ae oe rte be —s oes ltgge 4 o bling building, 100 x 200 feet; a foundry 
‘cits ithe, ol 7% ences moan Pep Rison and casting building, 50 x 100 feet, and 
a er ae neeoal pod gs ws Fett co gee gel an equipment, tools and dies will be installed. 
Providence, R. 1., is building a I-story core Superior Pattern Co. 14 West McMicken ee ae — edlacnicrigenotingy Meneses 
room eddition, 40 =x 45 feet Pcie , a., has been incorporated with $100,000 capi- 

° " ? avenue, Cincinnati, manufacturer of metal tal to manufacture brass, iron, steel castings 

McWane Cast Iron Pipe Co., 3700 North and wood patterns, has awarded the con- and to make other metal products, by Charles 
Eleventh street, Birmingham, Ala., will build tract for a new plant to the Austin Co., S. Gestestn, & Aoch Bates end Bett bE 
two l-story additions to its plant. Pittsburgh. Senet 

Railway Brake Shoe & Foundry Co., East John Harsch Bronze & Foundry Co., 1627 A syndicate of Polish Upper-Silesian found 
Moline, Ill., had its plant damaged by a re- West 117th street, Cleveland, has awarded ries has signed a preliminary agreement for 
cent fire. the general contract for a new factory to a loan of $20,000,000 with the Americar 

Wagner Malleable Iron Co., Decatur, Ill., Boldt Construction Co., 1969 East Seventieth Continental Corp., Warsaw, Poland, which is 
will erect a building 80 x 120 feet, for its street. connected closely with the Harriman Europear 
core department. Newman Mfg. Co., 416-18 Elm street, Cin- imterests. The loan is intended for modern 

Anderson Engine & Foundry Co., 215 Jack- cinnati, manufacturer of architectural brass, ization of the foundries. The syndicate will 
son street, Anderson, Ind., will build a 1- bronze and other metal products, will  re- be American controlled. 
story power plant addition, 30 x 45 feet. model a 5-story building recently acquired, Further information from the Dayton lk 

Ohio Brass Co., Mansfield, O., F. L. Wolf, for an addition. dustrial association, Chas H. Paul, managing 
technical superintendent, will build a_ building The Lincoln Brass Foundry, 2540 Lincoln director, states that the item appearing it 
30 x 100 feet to house the annealing furnaces avenue, Chicago, recently has begun opera- the April 15 issue should have related to 

Washington Iron Works, Sixth avenue, Seat- tions. The firm will make brass, bronze and brass rolling ua instead of a brass foundry 
tle, is postponing its contemplated improvement aluminum castings, and will specialize in gear Data on establishing a rolling mill has beer 
intil later. (Noted April 15) blanks J. T. C. Holt is sole owner oe mee ge the plans have not as 

sume , io sho 

Philadelphia Hardware & Malleable Iron Sale of the Marion Steam Shovel Co, oe ' rig , 

Works, Ninth and Jefferson streets, Philadel- Marion, O., to W. A. Harriman & Co., New The mpendiones — Co., Chicago, has pur 
phia, plans to build a l-story 60 x 140 forge York investment bankers, has been =  an- >i = ahaa = Sartrneiters avenue and th 
aos sanieidiaaiail The banking house slready hes : ged Plans are oe prepared by 

Allis-Chalmers Mfg. Co., Weat Allis, Wi assumed control, and reorganization and _ re- cng ee Inc. for 2 new building 

financing are planned. (Noted Jan. 15). © house a complete foundry and a finishing 
completing construction work on a _ 1-story : ’ 4 e shop. The foundry will have a capacity of 
uddition 50 x 406 feet, to the mill shop, to Gould Castings Corp., Kansas City, Mo. 45 tons of nonferrous metals per day and wil 
he used principally for assembling purposes A. R. Gould, 5256 Vernon street, St. Louis, be modern in every respect “The Hills-M. 
; manager, will build a foundry building 155 x . . ; ; 
Wolverine Iron Works, Detroit, has pur- ._- - Canna Co. produces rough cast and finished 
375 feet to install an electric furnace for the , . 
hased property at Romeo, Mich., and will : ; castings of copper, aluminum, iron, copper 
make the buildings ready for foundry opera- manatacture ef steel castings, malleable _—n nickel, aluminum bronze, etc. The greater 
sia allel eal aie iil a Mies dk gray iron, bronze and brass castings. part of this firm's products is intended { 
m the San Angele Foundry, Gen Angele, Tes soil preg mee AEC the untied sau Se ee eer nee en ee 
has bought a site at Sweetwater, Tex., wher from $75,000 to $250,000, and plans for ade Consolidation of the business of E. C. Du 
he will build a similar plant . : ‘ wis ning Ine Milwaukee, manufacturer of fur 
provement and expansion of the plant are un- " 

National Bronze Co., Shaw's Lane, Spring- ger way nace pipe and fittings, with the Bergstro 

‘ld, Ma has awarded the general contract Diskin Mindiemy & Guseie Co. Lane ont a . o., Neenah, Wis., has been complete 

r a l-story foundry addition to C. H. White, me e& su ’ aurel a re Bergstrom company which manufactur 
Springfield Second streets, Beaumont, Tex., has let the cooking and heating stoves, warm-air furnac 

contract tax fo g new oun ruil y 00 . P P . 

Worthington Pump & Machinery Corp x 200 ion “ the ame 4 , Bee oon a  - so a's a 
Holyoke, Ma will improve th Deane The company manufactures oil we machinery, a nt of tl i nal - tee } 5 2 
works, including the construction of a machine ind will install electric cranes and chargers hon will 1 cane = E r poms 

‘ ae - . 10} \ e continued c. lunnins 
shop, 60 x 150 feet Tttaawees iin ( $26 Frelingh principal owner of the Milwaukee concert 

Mueller Brass C¢ Port Huron, Mich., O. B venue Newark, N J manufacturer of has been elected secretary of the Bergstror 
Mueller, president, sean aatehen for equipmer hoisting engines and machinery, has awarded company and ill handle its sales depar 
for brass finishing shop, and for nickel plat- the general contract for its new plant. the ment George O. Bergstrom is president 
ng (Noted April 15 first unit of which will be a machine shop treasurer ind Jame Ww Bers m 

Roper Corp., Rockford, I) Frank D. Chase und a assembling work to Jan Mitchel! preside 
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